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TROZ AR AR

v ERFRM N A, RS IR I (B BEERE) - BT REANES, TREEAREM.
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58, JFREEATSEI 23 #fr, MDA BB A, H AT T T [
FHEME T e AR M RGN, AL RE A HUE ik i ae
71 O B A SR B SR P AL 2 i e D R v i X BE 7o AREE DAk T2
AR ES: CGETRN) L APRX R 28 RO R, (i &R a8 A
(A Sk gt B i 8 L 2 R S A AR A

LA RS ERL AR RIS TAIR (2D, e () L A
B8R CFUCHN B | AR GEAURRL FRED , B (TR, IL5) |
AT CRINET . HLL - BREIRIFE R GOR T A LARE. BORLZAR (o
HEII2 ) ST H0 BN R G5, T W A0 DL RO 2K . R
e

FF Tk T2 F2 . 6 28 G005 FH A L P R A5 B S mes o (U s} 22 A0 T 25
FEEEGE R, Hil, JEPRZERNE FTan B e S 15 T 10
i REBA, HAERRREMRARIK T 1.2%, RN~ miERs 1%, A
EAETE RN 11% TR 4% . ZARARIME R EEUNY 1.4 4 (CADDET,
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TZERMERERS (KBS) DM T RGM B AZH, (B AR AERN

S B A IR S HB T IEAEBEAT Sfe 1A% S AT 1l 25 RO BIF 7C S LRI T 1) 2
BRI RIS EHBE), AR N AT AT IR T, HARIROH 25 S it
FERI SRR SRTE . “ S BT A Tl AR I H 7 1 B B8 D9 Se 3t I Il 3%
A L EBEUEER-E PR % R, 2000a) o A% AR A% ] HARTEAR 2 U i
REEHAR, GIINEREIRRCR . IS IR AT IS 0o P AR GEI AR R K J A 47
BE— I ROBT R IR S AN I R G, BEAT R RYE, IR T F U 2
s

R Ja BN R L. Bl Bk EEIR IS A #2490 (Kawano, 1996) 1] DAY
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F1 AspenTech JF & T —Fhid & T HA L) MEERMABASRRMA T & K
S BRELFIE T R, JFRIREIR ISR RAEE . XN R R AR T #
HLIE = LA M BE B RIS DL IR b B4 23 TiC A B e B 2R e WL |
HURIREN E4ibL. 2003 4F, 3 E 1S 5e 5= B AR B Valero’s k) M T1% R4t
W] B ARRERER IR0 T 2%~8%. TEEEA™ Valero A VLRI, 12 M&T
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wEHeE 1 3%~6%, HEFEWIAN I AH.
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/> 12%, INIES AR FEIR /D 18% (Taylor 25, 2000). Fifk 2% FE AR AE A1
AT AR E s B e AR . IR RN 2 N, I]RE TR, BHEA
B4z RIS RERERE) S T RERL.

bedetl . EEE 5 W2 A8 Motiva’s Convent %) 7E H7” 10 JARRIBRER 1L
[ ke 7R s R A ZRGEBAIMTE (KA 1%) , JbmBFE 4.4%,
WA R 2.2%, DB HIKHE 4.9%, b GETEFE 5%~6% Carthan
51%, AR 6.4%) CGEEBEIEH—EFRH %), 2000a) . ZHAAEES T
B R LA M e gt FE REJERFHAIHER S S, At T B
WA BRI AR RIS T A GG B, (B2 RA2he 7 AN T B4 H 5 4 AR
i, BEGA e BRI 12 AR T AT LAV T B g O 56 [ 2% ) 2
BIN LR 23R AT . T DAL b i R4t ABB Simcon,  Aspen FiAR
/A#], Emerson, Honeywell, Invensys fil Yokogawa A&, —MUEH N, ]
Rl AT FUR T 4 A 0.10~0.20 356, B BN 6~8 AN H .

FEIR 12118

KIES B (BRI o KBS B X PR R R I — i it . — %
KAE SRR T SR CRLAE R BT RAE LA be ) FNPTRR IR, 1E¥ 7
&, KIERBRIIZ L 50% AT SR (Miles, 2001). fEHRM) . WRIEEME A
[FEAE T2, B SRBUA B BSAMEE, —RAEE 50%. &k, BHTH
PR R, 55 B IH 6 L v b X PR vl ) gk KR SCHE RO ) @LEAT T iR
(Ezerksy, 2002)". i85 Fp B AR H T BT KK ASBRBOR N, RS HE O
B T eI B E A TR A . RS HE W LA AN F R, PR
— W AR ZE A, TE KBRS T 22 5 o BRAR KB IR TBCAMY e s /b 23 S5 %,
1M E BB R RE R, AR, IEREA XF KB T B A

e e e T R 4 ) e A AR ) KRR AR AT RAE 2B > HER . AR
(B[ 28 GEAIG S A T FEHR L UK R G A, B 58 42 FR 2 SR A i
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RUK R GG 2R R RE RO HETL .
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W& [E B N ) Lion Oil A& . XF Martinez X [)2E[E CA A7 (Shell ()4
B an]) 1) Equilon Bk H#EAT 4] JEEIN RIS, KILKIERBEIVCHEER K
(08 77 JR) s 22 2838 1A TR AL RS s 4 ATURD i < e CADR D KBS k. B
B A R OB RS H I VEA AT O, ORI H 2 — T %
[ —5r . T4 E8 TREREAEST 4 5200 /13670, #ERHIAN 2 & (EEFEHE
i —EBrS %R, 2002a) .

2001 473 [H Fi 5 (4 M1 ) El Dorado #i[X H ™ 6.5 J3 ) Lion Oil /) %% 1
PR KIESR B RS, 8 KBS BAHRZ IR % (Fisher and Brennan, 2002). RA
KRS B A& U RE I, MR A ERL 2RI DL T AR SRR F
] BT KBTI 4, I TR HIIREL R S

H AL A A IS ARy R B AT BE AN 43 58 (ST 45 B o 48 22 B A0 A FH 1%
B[ & e John Zink A IS ARG, BB BT 1 4. 1 HAKAES
[ WA 28 43¢ AT RASE K R A 45 FH 75 i R D R T

REEEI. &7 T2 REAMRAEIE BT, KT seA il e MEIE K
bl e R . i) IR e R BN TR AL AL R AL . SR, [l AR
I u] LA F - IS0 126 B s e e e R B L DR A R BT R
H T e R HLERE e S AR L, BAANIS TR IR . IRl e vl A
KRB R AL B o HEAL AL B R BE R AP AR AE T, RIS
BEAT RAZ I TR], FL2 T DAk S I [ 3R FH ORI s 0 0 e T AR i AT
B (KT 3.2 J3/hi). AMALE AL e, JF N B EA R AR B A b
HATFEMak. r2iataiatt, shibicbia T Emdahmiiorig. B

I AT AN 2 (1 Lo B (RN 7 W] BASR I [N BE R IETAL, Herb i@ A
ELVASI

HEFVEHE A2 C2 2 7 CREERE THL. &L Valero fE{KHT
A5 5 B ST M B0 SE AR IR AR S (43 D) UK WU ot 1 i
kAL Valero FRIPRETIUAR) 0T 1 RERRISCE L, $-& 1 XHBLEE I A ITsg 0 1
AR A P RETT o ARITIUMR ) BOHT P4l 1 AL SRR B A T ISR RE RO 1
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W, HoaE IR Z ] 22 JK FL(Valero, 2003), i HLi& k) He X %6 Lk 4 JK L. 1998
T 10 A NSRRI EmUET &R IR EE LR T2 iR kAL, BaEX
HE5 4 19 PJ (18 TBtu).

RE & SO A ML A A TN 23 B, T DUIE I [ R RE3s Ao 8 T 2 60
BRI R 22K I R R o 1993 AR A == 450 S A X PR S /R RS AE NS 2R Bz
37— 910 T R R RE & [RIWIR R MR USRI, 75 160 MR KUK T 4.
Re & IR HLIZ A4 8000 /ML, WILAKHL 730 . fEfi2, HB& MK
B RIS KM 2 2.5 4E(CADDET, 2003).
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AN TR A A R . AT AR TR . A A g o el
W AR IR 28R BUERIR A GRS B AN I IR ], 2R G —
s AL 1

Kl 1 #HRZZR RGN R EIRAE . JEAE S A E K S B a8l Hmh
PR ZRIR . AL S A B R A B K R 2R T, T X S oK SR A S BE
b RERPKET TR, (B SE R R RAAERKH R R BRI EE
MR e HEZK B B RS o 72 AR B 28 VR0 20 TiC 38 0 1 7 1 ik 31 75 227
BB T . R T2 R 7R AR ) 2R B iz, 289338 — N80 1R
IR TT. HTZRZIET /I RS RNE T ER AR L7, X zZ5 904
H, A A EKAZIRIEHRH, (HBH R T 280308 . &K T LR R
FEIA R, U] DA RCR FA T 8 B o e 17K o [l B /K A AT A
BRAR AR P Bk K AL PR ) A o 0 4n, Valero PRI IR SR AR AL HES —2E 3548 %%
213,500 3£t (Valero, 2003) .
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3 T FR 24 g R FH R K2R PTAT 1 o il 36 R RR SR 1) — R AR BH, ) 2800
RGBT VS 1kt 12% (2 EREEE— E RS 5 )5,
20020) o #EAhTE, MIEHIRE, ZRIEFEA o ECREAE BRI T SO SAE
RPERI T REAL S o X8 43 8 AU IR 1 Ady = AR 72803 CLAE R AR D) AR 100 -

5 BE T IREWBCRIIER, £ 6 M4 T ARBLE RSN

AV R I EARAT IR REIE — A, A R N A e o NN B S R DA
ZTRIP R F T o 28300 R AE R T 75 B0 e ) Bl i R S 2 A — MR E )
INFIA] A P2 AR ) o IR EAIRAIAT AP RE S BRI R G R TR AT RERT 45 S, FRAIRARIR
JENEE 2 REIZARH RIS F . B, 2N FENERIT R AR RR
VA PR R o R AN BE FRARZR VR R, AT AT RER] IR AL 2 KL
B IR PHR EISCR R SR T 2B A 3 = 2R R G BK P aT
DAY/ I Fo 2R B A . VP2 1s AT 2P ARTEREAREC E B, AT LAY
AE. XT3 E hnAIAE JE LM Martinez #1IX 1) Equilon &) (BLAEHE Shell e )
HIFRIL, RIECR GRHRBILE/NFD THRIZR s T B ER% R
540 /i3I0 (L[ ReIEH-E bR 5 7, 2002a) .
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H TWLIBREL BEEUBGH () HeEHHR

PE L R 3% 0.6 > HEL

I3/ M TE S 2-5% - 15 B (P HE

SE e IR 15% LR -

< T 1%

et ORI 6-26% ? Sty

B g 10% 0 D HEK

JHTE S AR RS 1% 2

Hes 28R AR 1.3% 1-27 WD SPGB 1)
A O

B AL - DA 0 HE 8 AR e ]
NFYPn

PPt K & ARAE SRR KB, 75 200 AT AN R AL B, Ak
B KA DCRR ZEOR o — iR 2 T IRAIEOR, fEREEBAR T, FIH
3 X P 98 PR KN e AL B o £ 7K Ak B R o S AT B R R AR N
oK% (Martin 55, 2000). ARACEESFEARH W58, (HEH2ZPEFHE X,
58 I DA+ LA BE

S AN ERHIRALF ) Flying 3 R 2288 1IR3 3 B R I/b 7K (1) B2
WD PR IRRE, REBIE ORI E . th3EE T 1998 S IRIEIT,
DT RS (N 13.3% 2] 1.5%) ALZFIMAEA, 8D 74, I57KAabEE 5%
H (EEAETER — EFRRE 5 R, 2001a) &Y 35 H3ETT, FHERIRRE KM
72 20 Ji%kon, HHEEBUHANT 2 4.

BUE TE TR FHHIE R85 R IR R A & KB IR B, I CO.
Oy AVHHE . MHIE T A A& Bt T 2 RS LU RO 32
ZaME) MERBE (BRBE ) LRGSR . BRI A
ARG ES AR, T PRI A E R . T DUR A — S A S TR R T
PACKRBH TR S, LK BIBGR KGR CGRIFIIRERD AR AR R
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EACHE 1 T 2% 1) R GE R TR 2 0.6 4 (IAC, 1999)2 0 X I it th Vi /[N 7
WK & o

R IRTE S o 12 ISR A U 7 AR T el T MURIE IR TR
& 7l BRI, BN 7B REAE . Bl i 0L N RE S B4,
KRR 2% ~5% W AE R (ORI AEVRHAE — B PR 5=, 1998) o AIES fti A A
I RS BT BE RN RE BN, DR DI A i A A A R R 4 K ]

BAOERESR . MEMERRBZ WSS, PR E. T 2D
NOx HEl, 2S5 BEA M T4 AL 5 T R Rk 2 3B, 2 [R]E DURA
BHOEA M 2 o XTSRRI, JRT S BL8IE 15%58 86 1E (G E Rk
P53 — E PR 5 J75,1998;  Ganapathy,1994) . U5 AR P 4R AN, Hoad )4
A A[IA R 140% . F UL bbb 2 15%, R %A 23 ESR H B Risds, thn]
PAT5RE 8% .

BOERE . BT ORIEAT BB b, PUAR BRI . W R ORR et
AIRFR A A A A SE S, ATLAITRE 6%~2696 ot n] DURI A 5ot i) 42 )
FRGERAZ A IH BT R B 607 it Tl P S

YA o N TAT LI W DRAR P BT AT AR AR RE AL AE R U R 3R A PERE I 4B T H
FERAF AT RFEE AT RERICR o AR — MRIFYED RGN, WAKEaS AIEE 7K 1R 2
St n] RE A B TOVE Y . IXEE R BRAE 2~3 F I ) i) 200K R G A ek Bl i
FIRCR ) 2000~30%  (SEE AEdR A — E PR 5 )5, 2001a). RREMITREAL 7172
N 10% (R AeIEH — H R 5 )5, 2001a). o5 4D 2 Gt n] DU TG 4
FIHE

P Z AR il B KB SE I IR BE 2 oy 4 I e AR I 7K 8 Gl 3R« S R Uk e
FAHEL, BRI R An AN G5 3 i FUSE D P E . CRINZIZ 8 W Ao e e ARt
BEREAF, O BT IR A 5 7 e ) lBe R W], 0.03 J&~f
(0.8 =2K) R ERER#VE 3 9.5%, 1M 0.18 e~ (4.5 =KD Il 2RI

PIACHHE R T — BRIV AL RG], (LI EE S B TRFRIOEOR o 1XN e Rt f 4t
TRENGE, SR REIRHR G RO . BATE P2 A A RARE DRV EEREOR T
COSNEIELe

13



#fid 69% (CIPEC, 2001). X T&5i¥aki, 0.04 56~7(1 =K) R REZHMa
T 2% R EHE FE & (CIPEC 2001). 11 H., &5¥5H 22 FEErE FIHRIE .

JHTE SR B A TE S H R ) Fv e T DAAE 8 25 TR gk K . ERAR
X P ITEAE R A b C & B, BTSSR T T RIS 2 (s . B as RE
(10U P 2 3 MR S AR RS SR R ) 20 TR 2R, Ml P A AR 0 S R R 1S
(NP N 13 R o b 3D E R - B TS = g e W N F e D S
H K VB I8 R R, A A RE IR AR KA R Tt K PR, iR
TES IR o BTUL, TE/KIE N REAS 2 B, NS 2 TIARER I R 1 SR 1) 8 AR
AR IX A TE B BT B4 B, S TE S0 H TR A i T IR SR ) i UL
B RSB RR 25 CRl 2140 1% FI#AKL (Ganapathy 1994) . RUAKRSIRE E
ZAE AR, BTSN 1%, BRI A 2 F(IAC 1999) .

MERIFTECHEZ Y BWERIR  k s et B th e, BT s iR
A R BB A 78R o X AE 28R T DL R SR B AT B gk K o o T KR
JEERYT, XFEMHURTTRE/NT 0.5% . HEAhTH, XS T/NT 100 GBS BHa ki,
UEAE AT DA 200k 1.3%, #5T RIUI A 1~2.7 2 (1AC, 1999).

Wb B RRR . NP IEIEEISAT B R A b, R R e 2
g AR B e . BRI ORI B P B K B, ARV P I RE S PR
ERTUA L ECE & M el B AN EBIRS AR 12 BRI LA S
AT AT o MRAEAEF AR b I, 22 e ] AR AT i BE 4T A T 2 %6
kP BEAER 85% .

{E4af == Rozenburg X ) Kemira Oy & &), 40 t/h /INRIZRR R H T

ARG, [l & HZRIEFEM 6 th FRIKE] 1 th, B4FETEE 57 PJ(54 TBtu/a).
)T 27 J33EI0(1991 1 Ag), BRI 1.5 4F(CADDET, 1997 4F).
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AE)THX

6. )UK R HE B RERTE b
T L IRRL BE EH (FE) HEMRAR
e ORI 3%-13% 1.1
OISR KA KA AT SEPE R o
B IR YgE4 10-15% 0.5
SEr s 5% 1
R4 3-5% 0.4 UNIN AR
N 7 2% R a1 83%* KA BEAR AR AL B AR
K Bl
= YNV 10% 1.1 PR K b B AR

T HAIRBCIE RGN, EE N B R AN IS ) R B A R R (Van
de Ruit, 2000). XI5 18 2 FEAR A AL A 2800 AU, IXAE A 18
A, i Hid 38U 2 RESUR . (I RNERINZRITE R % T Ut N
B o s A AN 250 B 1 7 SRS B I TR A Ab T A2 A, Xt Al e 3 BUAN RE
SEAH 28 TVE W R GEANE i E 22 A R o SR T, D 1 AR 2RI /R SR I 4L,
X RGEEAT AL, H B R AN RIS o 55 M A Jl A S0 ) 4 it A 2 i T K
HRLL 2 AR (AR TTVE BRI ZRITBC IR AU R o T SCRARUR 2517V W AR G e 4
LAETY

SO ARE M o X T it 32 B AR R SE AR IR R, B E A R
MEHHEAT B 8T o BRI RG22 . (RS A, BEELTH
BRI RS Rt RIFIPUR AR SUAY: . K4 SRR R SZPRM A, H
DR 2R AR R AR AR B, 91 G 2 R X IR R A R B AR AT ORI AR I 1
RGHIBE B, T 9k B 45 2 2% T8 1Y B 22 [K] 25 (Baen and Barth, 1994). 42t
A ZRBCIE R AR, KT ARGk, PR LAT6E 3% ~13% (3£ R
U5 — E PR 5 R, 1998), P8 gt RSOy 1.1 FE(1AC, 1999). 3 [H Re il # T
K 3E-Plus ¥, LIKT 2R R SRR MRAEREAT DA

PR T IEWKIAEE S,
C AR R N ZE B BARRAREOTh SR RE R, (HR AR R REE N —
AT RES BB . AR SR R AL 5T

15



RBELEY o NIZF KIAEN R BEAT 4 2 Jn , JRBCE BRI R . 341,
FELERE AL S AR a4 . TR, 38 5 A A DL K 4R R8T DA SR T RE
(CIBO, 1998). #R¥& L] [ HARNE BLIK A [F) 5 e A 58 [BOW A .

BOHARIRIR o I BULAHES )27 (1 SR PR SO 2801, o] DLBRAIRRERE, [RIIN4R
r AT EEE . ARV R B AR, IR AR R A TR A TR
WITHTIF (2CLLAD » /TR, #ta] UBERA IR RIS 55— MR
e R B IIHRST T, 2R G HU . AR RZIRE Ve N, XA I
[THA R SEASE I (Alesson, 1995). HR¥E Z%I IR A AE FHANZE SRS, T RERCR
AMRKBAR

IR LD o o0 2GR IR HEAT 1] B A A DUORIE RERS IR W I8 7, X AT RAR
KIFTRERL . WIERAN Z8VR M REAT 8 W45, 15%~20% 287K B 2 H e
FE—STT i, 2k 40% FIEER IR BL 7 . e 28R Mgt AT 2 I R &
A AIZES, SRR RE 10% (G2 E Ae s — EPR 5 5 )<, 1998; Jones 1997,
Bloss, 1997), # ¥ [HIULHAY 0.5 FE(IAC, 1999) . X Fh i fita (O HE 45 [T ble, (H AN
WK, R4S FBRIR AR 2 S R 1Y) . — L8 R G L4 R IX Pl I o
Xof 9 B At ) SR A AL Flying 3 ) b m R B0, I 4EAE 2RV IR TR
RREEFTY) 14.7 J3 52 0(Brueske %%, 2002).

AR EI R FARRYE AL &, £ RS L2 sk
PEACER AT U R BE 2 (T RE &R, 10 AT BRGNS R A o U H it A R S it —
B PR AR 4R, PO e AT DARGE R 28R R iR B R RS 5 o 4
filivh, A Bl AT ELE T ZTR S iR, T4 5% ARG, et
A A 1 4E°(Johnston, 1995; Jones, 1997). #£75 ZR 4K FH 44 2% 15 I 18 i [ s
] DASE it B 2 Wi it “F3R UG, 50% 1 Z8VR & Gl vl 5 28R R B Bl i 4%
FE i o

BT WAV, SRS RERR, WRAIAT € s
ANy LUR PR Lei I . 2 RSN ZE 5 T RERR MK 3% BBV A, 18
A DA RAE IR E. GEEGRIEA — E B 5 R, 1998). “FHIRUL, FiwgE
1B B IO /& 0.4 #(1AC, 1999).

ORI S [E 5 BE RISy 0.75 SR THERA o 17 3% [ A B TSI G, TR D9 S [ RE VRN A A
%, HBTERAAL L —FER
16



PRHE IR BB PRSI 77 22 (18 o SR ZE 30 RT BUHIRR R AN A 17K (Johnston,
1995). WL F it R B2 I TR A T 8 R AL B, PO AP 7 A 2 BT
g B e BN E TE R GUHUR A AL 287UE 2 75 Z AT, BRARFE 28R PR
o B, SRR KA RO T EE RGN E . 2 T K EAAREIR
FINARGL . AEIXFIEOL T, MR v Tt 7K 28 48 F M I TA) 28 253 ) A 3G
Y.

L E % 5 Wik Geismar HiX [ Vulean fb% A RIFE A AL T i —4
T R S PR 78 28 VR RO it - 122 T 100 % A3 [l 1IN Z& 780K, 11166 2.8%
(Bronhold, 2000).

ABOK R o B Jm A EBEK ) TR FH A AT LU RE, 38 ] DA X # b
K ChEEIE ) HFE K. IR R R PRI BV BRAS RN FEAR I SEA 57 i () AR, {8
B dE—ANEKE KRG EA RIHET . INER RS, DU RERr ke
(van de Ruit, 2000). #Efliil, FE3EA R B ER B EK BERA LT, &K
TTREE AT IA 10% (& E Re A — E PR 5 R, 1998), B RN 1.1 42 (1AC,
1999). B4 BEZK B 73 A — AN TF b e A& 9 5 35 BFEIS R R B 3k 7K o 2 1)

1= N=]

emE.

XA T Z 0 FEH L

FEREANTR) TR, NN J R A A £ A TR
TN A5 22 T VRV B 22 U0 AT AR AR AT HT RIS T 2 4
ik

, ARERTE
e HE AP S B 40

PAEE 5. PSSR ST TG e T, U T Zd R+
BISCINGE, FER LIRSS T 2R B UREBEANG IR & mRos T ot
IR e 8 R RO AT M b — A B R £ — NG T, KBHT
S REA AL R S N REATIZ AT I, & 2R A B IS e BN
R T AR RE R B R . R E T AV 8 TR UTIe AR R TS 3
RIBARKRALIE, DI ZASMOPENERE. F10, S RS sl in i
Fr, nEE R ) RS AR DRI, SR R A i iR g . (2,
it I AR R ARROBRTR, o3t 22 380 .
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155 2 T AEAN R T 200 R 1 2 728 1 R I AZ 28 W T 0 3 (R 52 0 R T B
1535 T R V2 R TR AT LER 22454 L R0 45 SR (Bott, 2001) . — S8 2385 98 /0 ¥5 35 1)
W E AT & a3, AHER A& BRI 5 ERTS IR T A, R BRI 5 5 i
filit mR IR R CRSUE R , R A i LR o s Wb AR o B BR box
D AN 85 Y T BT 7241348 4% 22 (Polley and Pugh, 2002; Polley %5. 2002),
AT T ARG YE 0 R DL S S R s NS 1. HRT, SRk S IR 7
EEEARE T2 R REE] 2 e RS E A WU VR B
FOTIR) AR ol N ke BV (Barletta, 1998) .

A RMM R BRI TR, B VE B TR 28 R AT e s i A AR A, S
EAIRE 0.7%, FTHAIBCB RN 0.7 4

76 5 32 EINFAE JE A Martinez i [X ) Equilon %) (3£, BLLEHE Shell
W) BF, RIS Y 2 AR TR R I B R R 2R G TE, e AR 3 A i 25 AT
TRIRAEY, fhTHRAERT LA 1400 2 J536 00, S5 985 535 (3 E Re it
—EFRH 5 R, 2002). Fik, RS EWCHHTE 8 M A -

58— R . V521l O R 2 TR ACE SR B B R 2R, X R 281
=, JRI TGRSR ) 2 5 5 36 (Barletta, 1998). 41Xt i5 Ha st HALFE 10 F3 iR
TR ZE VR 50 ke B RS A28 A b R SR D I ) AR FE R AN 13.0 MJ Y
# i (Panchal and Huangfu, 2000). Ja/b &4k i 75 5K AT DA R EUOK S g

=

Ho

TEZEABEES. T2AREE S0 AHAR RN RGIEFE IR R, X
EMREARGPTREAA R, ZRGEZNHBE L FE R £ 5 AR RN
PR TR L), B LTS BRESHEARK KRR &R,

I AR AT 20 ted 70 AR, B SN — R R A, FEig H
FEESEERE ) T 233 A2 41 (Linnhoff, 1992; CADDET, 1993). %3 A% ME#k fy 5
M JE R RS 280K (RIS BRI i) o T2 PR A it 2 A PR 5 40
GRS 7 AR . ThEE ATBE Tt RIC T . T e f0 B SRR e i, B A
A IEATA A = i R s AT IR (BJE 55D (Kumana, 2000 4F) . IX T A
WIZAE 20 4D 70 ARG M, 7690 B S AR XA & —Re b 7 R 1, i)
FE TR 20 4 70 SEARRIREIRSEAL, DLAGE IR A IS e 2R I, il 2 kT A
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L) P R AR R TR B . IR S5, R AR — N T SR 2,
MR AFE R A, R, 553500, BK, T B BRI AR, #
WmES .

INFARN EN A5 2 IR T A A ke s BRI OB MR EJE , 21 & pih 2 4 B
2z T TR SRR RANA Y P15k 22 T — 5K 51 HI R R K
EIf, BROR T LEERERR A GRS R A J757 BN el 17 %
BNEREIR, IXPAERETR H Ax . BRARR A 5208 £ 2R HRZR B A ix,
SRJE A IR R GEMERE BT AR I 48 SRR 31 F o o S s i B AR E R BR 1 e
B M AE RIA BB /KT, AT SRAS FU A BB RIS o TR T8 Be i (1 e i
ML IE R BUE LA 298, WA IE A .

X 5 THI I 49 M i B4 STk 0 2 (Kumana, 2000b; Smith, 1995; Shenoy, 1994).
ARG A H R AR AT L e M T =) AR TR, PRl N 28 IR 7 A B A
b, I I s o i e 42 48 58 K1 REvE 77

Je AR A B S I T ERE TREAES LR UERERKERK
Ji& o RE R A i B B D K T AT AR A RIS TS, 9 R R0 e e 2%
DA At A 72 T2 R B e s M B R R (B m) i U, AR N v S i — A
R o WAL, RS S N B T2 kS, 1 L2 AT
b3 F g M 2% (Hallale, 2001) . L= AEF devtr, tHAEHR BEAM K52 = BE R
o Kot e g NH T /KR, AR LT XCRER D o X T
M) R, K BN RARA TR, FARRAE A o (H A2 B 7K b B AR #E L E
SRS R B FH B3 0, DL e R K AR BE R BSOAR S 0, )RRk B ALK B AR
W@, A4, )RR E R REIR 2N TAE K. Rk, WLAHKESSECE
Z T RE . I = ROR R R K I 07 2, 7K IE s o Mrimr DA i H /N K R
HAr. HETHR TR R T) KRS FZET A (Hallale, 2001).
TR THI TR, FELLERE BFE iR/ AR i F FH (Wu, 2000). #E#RkS,
FIHFON I, KRS ITEFENH T a&MmATIL, KL HERD T 50%
(Polley and Polley, 2000). Dunn and Bush (2001)#%5 1 Solutia A4k ) N /K %
REARMAKBEI R, 268 FKEAR M RTHR T, 28 7KRT DOH T4 KA
A RHBE . H AT S A TAT ML B 7K 2 g5 404 5 T A 7. KB Aa i
Aw], BN BP IR v R 5E Tt R AR — SR R AR s ik
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T EEER RS HFVEE PN 40 2K N T Va1 s
2, WSS R T ZES RS AR ERAT RS, DGR I AL IR 2535 2 o i
AN (T e WA =2 o9 N ok £ ¢ O S P2 AP oS 7/ gl e -2 EA AN 7/ A A E e
RERE AN W A AL T i i e RGR Bt BE 28T I L 2, BT DARLE X BLA #6) AL
ST TG .

N T Ve R 2 s Mg 54 : Amoco, Agip (7 KF), BP, Chevron,
Exxon (77 == FHE[E ) A1 Shell (— LRI L) ). BIRSETE I RE 10%~15%,
(HRE] JERE TR, WReE—MZ8 20%~30% (Linnhoff-March, 2000).
20 42 90 “EAE HH, RPN MRy ) St 1 1) el ) 92 55404 Solomon’s EII
W) 84T 16 AN L2, HhaseE R4, sz, RN, S
InERE . 23 Ao R 280 DR 28T ALk . SRS AR L2
FEIEAT AL, BEFURBL EN ) 968 7.5% . L) VBRI I AR T B,
HATRETE 1174 16 % (Linnhoff-March, 2000) . HAth A i35 RETE B HK TS K& 7
PO TR Btk b AR 287 E LR & 1. 25T ERIATIMIH £ 7]
TR 12%~13% .

Pl A2 777 Solutia £E [ S Decatur T M T L) JEE-Hr 5i2, B4
A B 390 JJ5kon (L 270 73R u i BB RO LD, 4E Anniston T
| RAETT4S 90 J33E TG, 7 Pensacola B4E Y144 360 326 76.(Dunn and Bush, 2001).

TZEIRBRBES MR D) « — ki, TEIEREGE R L2
PR T2 2 MM ARRNENES . B, WA TESREZ R ERE D
AR R RERR . IR AT DAY/ — AN 255 B B A EN R A BB YR 75 2K, 1T A2 5 — A %
BT T R oK o I 22 3 5 B0 R i) 2% B A T 200 A ] ) 25 VR IR
fE—#g, Bl LS T 200, LEINFAEJE L Martinez #i[X ) Equilon
BT (R THR B, REAE ] 154 T 4 430 536 Jn 3k E s YRS — PR 5 )55, 2002a) .
SR, o &5 R b I A B3 5 B RIS B 1A

TEIERE—EERME. 5 AW T2 TR AR, K&
Hi FERE I L2 B (R 1S LEe 52 e M ) 30 e 8 S Aot SR £ v ] 7 i ) M
J 7)o SEbr b, FERTE BRI RE A, 8 s 280 R FERE i 2 I L 2 ik A2 (Worrell and
Galitsky, 2005). FEREFNH & 2818 b B 00 TR 28 8L . v 2 85 [ 2 =] 451
a1 ABB Lummus, Kellog Brown & Root, Shell Global Solutions, Stone & Webster,
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Technip/EIf A1 UOP mJ DASRBEHT I IR 2RI E . (REUIN TAFEE T Z) FIY
ek T IA R TSR

WIRZAMR TERAINHER, FONVEEN THARANE RIS FER
Ko BRI L ZRAEM TR, & K218 (Clayton, 1986; Sunden, 1988; Lee, 1989)
[ REHE FERR > T 10%~19% , $8 [EISCHA/N T 2 4 o K TR 28 TR A0 R 28 TR 45
A 5EA XM L Z8A ML, a7 14k 10%~20% (Clayton, 1986; Petrick and
Pellegrino, 1999), H HAHHG M5 BIBUH . SLhr B35 [RORAR KRR RE B EGR
TS AR, T BT 2S48 AT SO AR M RS AR 4L

BRI BP 1) Kwinana il #2808 T2 feml B & s A
B, MWIMERHE—PREHNATE eI /N T kY, HEEEAEER
REFRETR 7T, (BRI B MINLI N 6 . (B2, (A7 vl SR P o 25 B AH B &l
LAya/D 35%~40% IR, fal S BE [y 1.6 £E(Querzoli, 2002) .

TZIEEE — RN AR AR 2 — AN FERE
KR, Held 6% . REHOEALEH MR &2 20 D 70 AR
TG . HAT, R HENH OB E s E NSOt 7. EE R
FEBE R [N AT AR A S R R T AR T . 7E CBREIN T 1K
HT2) I B kSR 7B T ERAER (HCP, 2000). F Z M5 & 1t
N ABB Lummus, Kellog Brown & Root, Shell Global Solutions, Stone &
Webster 1 UOP. ERAER ) ¥ v B8 T JFURMIN TSR . S ER 17 it 45 K R 7™ it )
JriE. T2 AR R RS G BT I ke A A 2 B IS DA A% SR I R 2=

XTI HIMEA RN B R, AT DLda 3 i #AEES R B0 o5dt T 2 AR AN
e [ WSS R P = RE . ML AR 2 T2 FmE I Q5D B4
G o PO & BT, AR REFERUEAIR . Z AL R R B R
AIAC AR, Rl S BV RARIR AR, TRIR AR SOnT DL SR #Em 4 gt
IKECE AR, (E, I 5 A A BRI PR 45 A R N e s B IR B, DL R
i SRR B K RN B A E AR A LS &, M FRKRERE. P2 HIRF T
AR Je S prik A L2 d Rk (Hall %5, 1995; Golden and Fulton,
2000). A IS5 GBI T I TR BRI = . thAh, IS HE AT E T
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Al-Riyami 2%(2001)0F 7L 7 2 5 e k) (AL AL B B REAT T2 A
BEMN . ZBEBERICHITRE R UOP AwHliEN, FREALEE P
TR s BOrah o SN 7 AN R R BETH T SR> FL T AR o XA R AL TN
N, ATRCRE AR RRAIC 2,79, $eBt BTN 19 4 H o BB RIS TSR o 4
WAL B B R B A L) A =y, (ER X B A AHE 1 AAcHas, U e
T s, HEEEO R K

X PEGE [ (1) — 2R AT T REROIA o b S5 AR I, AEFFHTRE 8 L AT %2
e AMNIRBEE,  RIUEARE T2 g, SRR 21 JiE T
Tidr, R EUHA 2 4 (Venkatesan and lordanova, 2003).

TZERES — R — SRR B3R . B I 8] R HERS X 7 it o
BRI R F R 22 B 2 R AR AR . T 2HmAR Bt B E AR AL Hr ORFF e
o BG N B O H B R A ] DA e LR I RE R, RO BRI T #vE
18] (Golden and Fulton, 2000). H BRI AN 28 A0 A 1R 2 52 i SR RN )
BIEES.

BB AR TR A IR R AL IRAE 264, T FR 277 . Petrick
and Pellegrino (1999) 5| HI i) — TR FER W, X504 ANER AT A6 A 1EAT 38 2 i ot R
PRACEA A B, RIS R it o A 7 s = e AV R e A W A 77 2 A
3% PEm Rl 7%, WML T REE.

TZEREG—BEE. FEEN K, eS8 T o, # it
T, A FEE P B PR IR A I A SR 1t BE T AR R R AR . 1A T A AR
R EREN BT S 14 Ji3Eo0, |E RN 2 £ (Venkatesan and lordanova,
2003).

T2EBEBE—E. 1999 5 5 & A A 7] 6 — A Ab 2 B AR AR
PRES, WA T SN SO B A AR IR A v . I S AR ST AR B B
A REIR KA 10 J5 3 It (Zhang, 2001).

L2

LRI AE 1T 6096 MRS AL, PRI 75%~90%

(Petrick 7//Pellegrino, 1999). 7% fE A nI 38 G FrI#A R AN R s TS UL 1, BRI I
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KB KL 92% (HHV) (Petrick and Pellegrino, 1999). X3 B T2 Alkke g
PIRERL AP 3e i 10% .

TR RS HIPERE . RS KA R RE L e by B 2 A AR DL L
SO R, A AR AR RO o« BT IR B B8 T IRRLRN 2 S IR
G DA T I R . BET, I—HITFZARBEEERIAE] FA B, B
TSR TR &R e 2% (Seebold 4%, 2001), iR AkE2E(Cheng, 1999), FKZhEALERS
(Petrick and Pellegrino, 1999) 1 [ml %% UK e a5 (35 E Re 4 — E bR 2 5 J5, 2002a) .
[FIS), BT AN RISy, 28 R 3] 22 4 P PN PR DR ) o {H o de B 211
1> NOX HEB . JUFAERTA BIERT #3A LB 0 NOX =], DUA RSl E
PritE, Rl R BEE IR 2 ) A N R i izt () 4 7

YEIP o ENAED PSS 8 TR ) AN AT i X DR i R AR 10 22 4 4R
MEiafe B2 e R mAEH .

RS RN A AN 2 A RS, BRAR T RBEAS RCR
WA R R, AR BRI 2%~3%, DA IR 7€ 2 AR

e EA5 v = W ARSI Valero’s Mk) 222 1T RS, Jab o 5 2810
TER =N i RR B2 Ao s i R G v i & S SR ERAE
1%, MARIEHFL 3%~4%. EZRENMURD T 3%~6%HekE, 1 HID T
10%~25%NOx HEi, &5 1R 12 41 (Valero, 2003), H AT AN 34
FiETC. EE 12 A Valero %) KAE 94 Nk R b2z AR E B R 4,
R4 880 £ T,

X 3% B A48 Jé M2 Paramount i [X ) Paramount Ayl A = AT | H#HitE
B, 6 AN FE AR ARAAAE A ) R . BRI, e RS (RO REdk
IR, BAER RIS 29 JiZ R e CRAERER 10 )1 G)) o ixdE i fil
A RO 2 /N A (GEE ge IR R — EPR 5 5 )5, 2003a).

7836 E Re s EB 0L R BB R, 6k SE IR 4 JE I Martinez H#b[X f) Equilon &
[~ (HRAERE Shell ) HTHRE, J80b i Fo 2 SORE R SRR T 948 Sl
120 Ji3570. FEEPUABM ERBIRALER Flying 306 BEATAHR A1, a2
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JHIE S A SR BRI = SN, g5 R EHETTE 10 Ji3E 0 (Brueske %5,
2002) (& E geili i — E PR 5 ), 2002a).

BRI A TR L = ROR A It FE 0 #3858 7 00 207 1. Ik
FRVARIE S F SR TR B IR 2 S0 B AR HE U IRIE S, 1.7°C (35°F) a2 (i #ur 384 in
1% [ # % (Garg,1998) . — M 154 AL 8% ~18% , Un S IHiE R = T 340°C
(650°F) LA S Im#AAR IR RUAR R 50 Gd/hr E & 5 vy, e R R A Bl 71 . 1
EAP RS ERE T IEE RHEESRE, LA . 3 m— s,
19 BB VP BRI AR I B EE R I BIR ZS S TS B A #5 8 [m A — Aok R
2.5 5, HAE, FRAIR KRR FE T 0] A R AU am i 454 .

TR 2R 0 L[ ) — ) AT R B 0 %) 3 BUR 2 E,
Ho i — B H B ARER, A 3E ek B o i 22238 BB SR
A A FAHIE SRS ) FD XL, HRTE IR B2 D2 28 240°C (470°F) . BREETT
AREIRAA 10.9 590, BRI 2.2 4 (Venkatesan and lordanova, 2003).

BRI AS . FEAR 2K, Fr A T R HE bR HE ZE SR Bl i Ak A e
FE) NOX A1 VOC HFl. FEAN T 2 B Dt RO E Bk AR A i SR T <Ak B 80 45 (1
THOLT, R be s BOR RENS 123 (982> NOx A1 VOC IIHERL, BEH74) T A,
(7 It BT a2 e e A A3 L ) P P9 1

BT TR A2, ChevronTexaco Al John Zink Co &1E A H A H—
FloB B NOX HERUI RGeS, {6 NOX HES M 180 ppm FEKEKT 20 ppm. 3
[ hn A4 JE Y ) ChevronTexaco’s Richmond &) 7E A Ad T 245 THITE T,
TE 2808 DR 28 TR AN R S B A b 223 T IX Rk GedR o 1A be AR 10 T i
VAR (EERPAEE bz hbeds, Wb Tl 90% MHEGR, RN &
B T e B A A 5 ) 7 B XA R T4 1000 53 T B AR AR DL BRAE 150
)33 TC IR B AL JR VO IS AT A (Seebold 4%, 2001). iz47 BUAELSE |
PR IE SR B 28 I R g LR XL B F A o BT — S B E AR I s, A
T BRI IR e Ak B TG AT B RS
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»
Py

ARG R R Z I L2 —. ARG P T8
dh, BE N TR AR TR 28 W b 0 1, B WAL R R B RN KRS
IPRLEEAT N, AR A AS R 20 88 HE AN R o 3 i RE RO AR T I8
CAR AL 2R

BAERRRF . U ZTRE R R L AT DL TR o BORHE BT IR E 1 28RBS 1Y
R o SR FRPRF I il 2 I 18] B Rl et 26 PR LU R A 1 324, il BA3R Ryis 4T
RER . MABAT AT R A 72, BN S I Is AT e 7. [ BTN S
TEYLERAE N L SERR IR LEAR ELB . Dy TR s e, 283 ORI B o 5 R 5 (]
WL At B AH LA .

R EF= A . V12 A FAAE SR AR S 107 e 99K, MalifEik $) 95%
IPELATOL T, G sRAE A B 98% MLk A E | EXFMENL T, Sz IgiE R
[ 37 EU T B B EOR B 20, XA LIk P b 4% (0 AT o IX D S AN T S
TG /N5 (Saxena, 1997).

FH AR, 1 FALL T & RAGA TR T U, WA K
T PRAIR RS 0 SR Bk /NI 4T 1R ) (Saxena, 1997). 4R11, X A& E A 28 e 4
S NEER A B e . IXFREAT I8 — A T BT 98

AR BHBRNR . SN 50 & T R I ReRE. H
A H 7K AR SRS OIS, v DA/ B 8 (0 fms o 60— H = 10 JI R &
AT BT HA KRR Y], B KRR 10°C (50°F), “HIf
FWINT 5% (2.6 GJhr B 2.5 MBtu/hr), FZIHIREIZ N 12.8 Glhr (12.2
MBtu/hr) (Petrick and Pellegrino, 1999). # % RIS {11 1~2 &, HAEHEE
TEE RIS SRR3R A . 1Z I AR B BE A IESE W] LA Ak is 47, Al ] Lo
T HE R &R

TG AR RIE BRI . BAIR (B0 2 (H A A B A 2 s R AR 2 - B
BN ERF A HIBRIR, ReR MR, RFETE R . B R R, 10K T BRI A
Bl L N s A, DR BE R A th 2 B 2 G o A8 P 1 5 2 I 48—
e PEREFIERL, A] R PR B R 2 22 38 RPIRAS o IARBAT AP HAW S 1 %
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THRBAT A, B2 BB RO 2 T K.

WAL BT H RO, IR R LA 2 2 RN R /K. 8 s A, il
HN S FEGRIT IR v A A o B B VT T DA v 0 B RGN TR B, AT A
REAE. MBTHBr s, NizH R f %A .

IR . AN BRSSP i e o Z8VR RIS B HIAE %&b T
& UHAEF R M AL E o« AR AR AT RE I =, T E T el
Ko MAKEESH R R REFE. XN THREMRE, ZIME T L2k
BE (HRRD B—H.

BRI ARE . Technip A1 EIf (EE) &I A T T 5 2808 FoC 2R B 1
RERCE i, A ATV E Rt 1 BRI TS AN AR IR o SR TR A N TN IR, fE
SRR T (AT EE 73 o BT BT R TR B 2 AR IS 0 N s AT, e iy S 0k
J e R S i SR ORIK o A% BT R R A, JFIE B SE L A I O
D H R BHFZRI B « Technip W, S5AEG0H IRZARAHLL, 7T LAk 35%
(R RL FE(Technip, 2000). ZEA T 1927 44 H T Leuna HulX (1) (FEED ik
Be] b, IR R T AN IR R R R ). R IR AR - R AR AN
A TR e R AR AL, SRt 1 JEr e 28 PR ) 3 P i 4 ) mOR R 0 D i A8 TR P

o

[MEBEZEIE . 1949 FIF4GHE A BE R TIS MES:, (R B3I A4 46
A AR 5T B 20 4D 90 AR R T Z2d AR A Fo A e I Bl 7 T
TEVIKR, AH T 58— 1A BE X2 e 0w M4k S (Hallale, 2001) . [A)BE Q8 19 5%
S AU ML G RIS H G A, 3G T R A BE Q8RR T A 44 30%
IRETR A, S GBI, AR R AR AN (Schultz 55, 2002). &
A & (Kellog Brown & Root, Krupp Uhde, Linde, Sumitomo 1 UOP)Fi| F ] EE =X
ZAVREE B IR IS B P i o P BASF S F8H (R EE QR 183, fEAMITRfL T is
ITE S D2 ) e RIS . /6 BP, Veba Oel (f#[H), Sasol (F§3E) A
Chevron [P)#k) #7EAS A () B S5 1835 . H A1) B X 28 1R 35 i AT A SRR T AR IR
H R B8 AT AR P R R 43 B S AR AR O3 o A 0 EGE ) BE AR TS FH T U
Bl Tl b 32 S 28 B AT IR AW 9T
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RRRAR ., MEHAK RA TRE SR, B, XTI AR D& T 46 F R [
AR (WEREEMEWG Y, AR TE R e S IS e 7.
EE BRI R ) 7 — WO T IR AR R B I H , %5 H EZ I T EAE
B RE (RIS WD HREECRMIN L, W R K B T BRI DL AR
T T R SR RS (Dorgan 45, 2003). T & RE %38 N R i £ o &% Fh 2R 45 48 4k
AR, ARt — B 70, RIMELIME, Dorgan %£(2003)54R N A, JEHA
WK —E Rt N T Wil o TEROR B RAE N BAR T2 RE M —3 5, oM,
AP FH BT ALRAIE B K19 REVE 77

RN o AE— A AR A I R 4y B I RS A AR — D, T DARRAIR BT
SRR SRR RIVZEE R B RE RN R P-ZZ TR —MIRA &R L
2 (Sundmacher and Kienle, 2003). ttAk, IREFERR N WA BT B 34 1)
¥l n LA R AR o e 28R S B TSR R 2R A 7 (gD R LT
£:fiE) (Moritz and Gorak, 2002). 1R Z B LA AR IT K & BT I B 2818 B
B s, ERE, FRANRIFR T MR MAR T2, ZLETHT
AR PR IE R R 1R S e A R R A AL P ) (3 T BR TR — E PR B 5 R, 2001b) . FERRIM,
WA AR 7S, H K EEEU) TR a0 OV 28I 1,
AR 5 P T W 37 B 4 O T L . e 3 A F 78 AL 5% 47 2844 1L 75 (Babbich
and Moulijn, 2003) (%) 5 v FLEE, gk B 44771458 5% (Goetze and Bailer, 1999), )
HL % BRI %

o

THIE LRI E
SAEMR A FERS AR R ) Z R, anin S Z A S B A . AR
— AN REREIE R, SR FH A i e R e R R R R S B o I A
Mo A REAE, RESETEEH - E'ERNEAS, HXFERE
SRR, [F A R S e R AR . BAh, AR TS
] aifg) AAFIMER . Job R 8 8 i A S 1 R B
HFE, BT AR AN AR S 75 B o M) i AR AT R AR R R B
B, RHERE. B, SREHEIEAFEAFRARIEES (BEAM
BRI AE/S AR R (Zagoria and Huycke, 2003). HLAG &5 £ 4t i 5 57 ik
& A A NS S AL TR BE 77 3% ~30%(Ratan and Vales, 2002).

by

pani

N

rici

H e

T

A A= W
R T R
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SREBE . AARGEAMIARE I AR 0 — 04 SO
HRMMA (B3O o ), auf S INER RN AL E T2,
Rt R 2] ARG EG LRI EREEATHERIEM, TR
FRIEAIERS s W25 2 125 FE LSS RIS T o R HIAE S s o M O 20 & i
2rid, AL MBI — B TR IREERIRKIA R TR, AT A
ORI I B e VLG o XA, 38wl T DA e £ 5 H A0 L Bl B (ke
AN MBARRIZAE T LK, DY HORAI S 7 7R, PLEIR
i 45 i) REVE 7 22 (Hallale, 2001) B 125 A= BeAS . RBHIAE . R4uAErSh, %
MRS T ETE R M . AEF AN SGE T H Rt R] DR A Z SR .

5 [E I R4 Je M2 M Carson HiIX [ BP #5:) SiNAI4E Je T Reds 23 A 2 SL A
TEMEDH, MR AT AR S0 iR, SIIEIT A2
719 450 J3ET6, AHRMRT P R A TE A R B R 54 390 53T
— YT ikl fENEEIFAEE M Martinez Hu[X ) Equilon (Shell) k) %
WO HTI—3B 0, ARG T A FETE N (G fe i — EPR 5 5 )5, 2002a).
KAL) R BIT RIS S )T ORI, TEAHBANREMENT, 1
ARG, FHEATIZ 600 Jj3EIT (Zagoria and Huycke, 2003).

SREW . AR EREAR R R AR FRICERRISSA . fEEmE
A ) ER BT e e IR A R Rk B UG, AT AT G [
2K (Zagoria and Huycke, 2003). thn] DL 8 R Sk 2 H &) O FES R
aigs e, B AN A B RRAER, REURE P IIES . MINER. N
ST B ML T 2 R A BT HE B RE A H T ARG B
SHMEASR T EAMUYE TESH AT B, i HISA ST, A5 G55 (R
B SAAED , PURREARAS (Cot) B Rl aE e 1 1)/ H (Ratan and Vales,
2002). JESRIR BRI 2 52 ma B R I B . SRRSO T 20 AR £
PR E AN 50% (Zagoria and Huycke, 2003).

A DA AN [F AR WSS, Fe b i UL B0 T 7 2 A0 AR 2 4 IR A
IR ZETRAIE AR . 2 B EOR IR P2 SRS AR A 0. IR R
IR [RNSORR B2 17 R o AN [ AR50 2% 0 R R (AN R 2R B I AR BB R, 46
Air Products, Air Liquide Al UOP A&, —MOkE, MR s R, iR
e B BRI R, F AR I A B U L BRI R (Zagoria A6
Hucyke, 2003). YA ATER N, — Bk PSA HiR. PSA & ME B W 2
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A B EARE HER . ARG B BT AR B A A
PSA 35 E . W AR L &Sk (i LPG) , AT DUE GRS R RIS E .
IR AR RS s B A = SR Al FE AR (AT 96%)

R AR WA SR B 5] 1 — PR . iR e | = i E RS &
B 2%~5% (B B i 2 10%), B4, A R B 251 14 (Baker 5%, 2000).
W ARLEAR FIA T IR AT AL T KB B . 297E 20 41T, FI A AR
ISR —IREEA A AT T /RTd (Baker 5%, 2000), UbJ5, MEHARANMWIH
BRI TSP 1 T e M) S A RGBS A AHE, BT, EFRA
A SR T G A R R, DLUE B AR RIORR . BEHE T C48Rie T A
AT A P EWES . T2 AN R S TR SE EEH R, Air Liquide, Air
Products A1 UOP. Air Liquide, f1 UOP &) CLfE 4t S48 T 100 2 EfH A ]
W E . T RACEAT S R B 51 2o — SR, DR s A
SIS B RAAE B, FERENE KIS R U S

Oklahoma f¥] Ponca 3T () (£, UM REFEAMM A FIWIE) 2235 T
JE 22 45, IS g AR HE O b B SR, BT REE LA =L (Shaver 4,
1991). HAb—IU R FOR AR B e — BB AREA A R E,
SERFRE: AR LA 6% AT

KL

ER-AATERESR, WR T AR MZR, WA BE/AERES Fwdk
T REAR o 2 RAZEYR R FH v v 1 R AR, PR R 2R R IR R o B K
#H(900°F), EHEALISERL, TTLARE N 10% (177 & (Abrardo and Khurana, 1995).
fif == Rozenburg Hi[X [ Kemira Oy & RE ) %3 7 A NERE T NES, TiHE 4%,
e [EUs I 1~3 4E(Worrell and Blok, 1994). ChevronTexaco £ A3 E hnFl4&
JE V. El Segundo &) W IFEIES L B, L —EWEEEE . AR INAs e
FEMIEOLT s A I AR T DA AR =68 7, 3 ] LASE i 2 8% [ b} adk £ 1) R %
1 P g S I TR KD N N A S I 0 e N S I € 7 T =i
RTREW AR, EIXMIEST, AR BRG] J. 2 AR
PR E 4 E , 4 Haldor-Topsoe 24 7], Siid-Chemie A A1 Technip-KTI 2
il
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Pl

HMLIERR) A A, R ) SRt E R 80% . HALEEH
TR(EGFTA BN 60%), ZENL(EFTA BN 15%), XL (9%)
MBS (16%)  FXHR TN = RAGPAXPLRER INL2, FF
VEYNIGIA T 5 AEHE A8 Ik ) T 2 R vp i B T A ez 2 A

KH“RGUEKFIREANBYLRG G, B AYUAIXELD . At
RETRAR S5 PR, W n] LU A S KO RERCR . B, X —PRAGME, &
Gt o3 Brid A it Be R AN 75 SR P AN 5 T i2EAT 204, W S0 7 T D) 3K 2 T R AR ELAR
F s R IR R MBS A B e 1 BB RGENIEAT o T SCRBRIR A6 I i 1
KHRGIIRRIEOL, Hh s, ILECEEAM e GREBILD « SEI RS
ML, LRTHR ARG SIS 2, BERRBRIRERTTREZCRM R SilERE, HE
ARG L. TR R A B AN LT HEAR IR .

FNLTIZ . BHLS R )RR A G2 g AL E R IRIR R . I A
RIS, HALAZh R B NEE 2 B, HlCA B R AL AT 1.2% (GEE T
WHFMED /AN L, L TE 2 R REYR .

RN I SO R A RORDRE . AR A 2 DL S e A
S, A RCEALAT P D BRI S . AR AR A B, R L A g G TAT
MR I T E Ry 1 HALAIT LR B ARG R A el D R B
JUEA IR A, (HREE RAAL 8% Tl AV AE AR, = 5 it
RTEEPS Y E SR

— R, F R B e R E R R AL, 29F ERA AT, HEH
e ALK e IEAE AT B EL, R4 W4T 7 (CADDET, 1994), &k bk
Ui, EHLEAE T Y 3% ~12% (House 25, 2002). MR & & 14 (CDA,
2000) (&1, A I FH = R ALK 5 6 1E 7548 F A rE LB VRt L2 R m AT PR, B
A EHL I3 5 (WSO E R T LI 23 A far R DA RS AT 1] o e ffir s A HS ]
SR R . — R UL, BB L, ST REA R,
ot [EISOHAN 2k S — 4 (LBNL 5%, 1998).,
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N T REmERERL, SRE A M AL RS B K Ak P (NEMA)RILUE
RIARTEEZESR o RTMOK 22 B FEALHIE P AR P I AL & R T NEMA FILE [
PR 2R (32 [ BE IR — E bR 52 2 J&)» 2001d) . NEMA BEA e 42K T “Motor
Decisions Matter” 23], A2 LUK )Y A H NEMA AT 15 S 20 B HL(INEMA,
2001). XFERY R NLE 2 A A R BT Y. CDA ¥R Y], S5kl
B “REIRBURIE R AE M RAKBERCHEALAHEL, 50hp ) 5 = R FATL I % B2 [ i
WA 15 4~ H(CDA, 2001). HIF#& 5, @HERFEBIIN, MY
BLR B BOEL, i HLSE R BRI I B v SR AL (LBNL, 1998).

[FIRs AL EE Se SR 4LAH b, S AL 0 S5 0 AL 02— B i
o AHT, EBCH T HNLE SR K 5 B e RE bR . Ty T S LIS AT
T LA E 2, S R M SE— BB K e OB L e S5 s L, i AR FpL
BEATE LS

ThRHEE FEHEN AR, WA s BHLLLL HID EIfEIE1T
i 2P R BR R DR A DR RO R & 3 B0 AR n . A sg o 1 H
LA o I BAR D5 3R] DA G )y 2 DAL EG R A al A RER D R EL FATL e
S P BRI AUE FLS R AR H s LB B L ARSI L
A, LU RGN TR BHE

RSB, RN PR T A LIRS g A dr. R SIGIR T
HRIE S, FIRIEEN X2 SR AE RS, Sk iR . MU 3K, ke
B, A S AU S U A A . R D Bl AT RE S T E T AT
R - A VAT AR e 4 4 ST % 1T 5 AT ) o PR 8¢ 0 1 R R R B A R 1%
b5 53 i IS AT B FEAL, A R 1% 11 R U Bl S PR A LI 2%
W T3] 2.5%, BIERHEIEIT, BHUSCRBSEK. ST aIh%N
100hp. #Fiz4T 8000 /NI HTHALI & WIS RIS 2.5% 2 IER] 1%, H4
FHERT LAY B 9500 kWh, B{LAHL 2% 5 cts/kWh 1150, 4535 HiL 27T 500 35 o (3E E
REJR A — B PR 52 5 Jey, 2000b) . 38 3k 72 3 4D M50 Fl AL 428 oty 114 P P 15 50 SR FH 4T
FEIC RO WS35 LIRS, WAL R A sh . Shat, 2R (- S AH 51 35 2
A, ST RS . S /b — R RS BN FR R AR A 120 Hz sl

PIEAF(ASDS). FEHRHLIZITIIFES, ASDs HEMS (536 5 A1 17 4 A2 A0 A 1) DL
ft. W2 B OB RS, W BHUNEHIL, FREFE) LT A1 IR A 327 FUEEE .
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PRI, FHIR A RS ARG, 5 2 AR DT T B LI B2 s LU A8 () ARG, A B i DAOKOK )
PrfRERE. R, BN ENHTSIENRKBEFGEEE, BEF AR T+
25T IR B LA S RIS/ T 1.1 4E(Martin 2%, 2000). 2235 ASDs fig 1542
AR A PR AR AR P T L PR A R A, AT R R SR L AR

AR EEH RS (VVCs) . Saeusii & A E IR R 2R 1K) ASDS A EL,
VVCS A S T A As g TR RS AL 35 (9 VLD 5 0 A0 ASDs A8 A

BRmAT LA, LS FLRER) 59% 75 A7 H - BB 2R 13 AT (Xenergy, 1998), A
MR R AR 48%. AT AR RGNS RO IR F e . SR
A L) a7, AR T S, WFFUR Y 8 oo B lids
HRGE, AL 20% KR RGUITHFERIREVE (Xenergy, 1998).

BRI AR, BSOS IR A R AR IR 2 G000 A i JE A A (1 — 543
XF— AR R G AR T 5 5 BRIR AR | 384T BUA DL S 44 AR BB O B B
— R, —AMEMENAN 20 R KRR, EMEBEHLIIVIGERA R HERG L
AR 2.5% (B BT H , 1998). HRHEIL I TGN, BEIRAS T e R R %
Fr A S AR 1) 95%. [HItk, 7EIERRIE RGN, LB IR 1% R RN EEIER L
A, MEHEVIG AR . RAHT IR RGBT, 8 55 N E BRI AE A & A lAs
Hodgson 1 Walters(2002) 1+ 18 71X I 1a] JHF & R AE (R G O, R 17— L4
REMH . RBIFE, TR RG, ARG RARI AR Ay J& HA AR #mT e B 1 B
k. —AAELLT, ZPERUHEIE T 968 10%~17%.

RAGUFERE . ALE B BB (HECEE ., WiRm) , d
HALRGN &0, EXEiie TRH“RGUE Rl ag CR. R,
HALAIXNL) o AR IHE R RGE. v 7B BB RERCRAERE, X BHEYE
ARG, HER. E4abl. BN XANLES & 78— k1T 4.

B 1 AT AE, A PIRN TR AR R R G IR . EE KB TIR R
gt (NEMTHESREBRITRG) WEET); WERAS, HHIESLR

26 i B FERE RS (BEP) (Hovstadius, 2002). i1, &i&EMIEA. R 2k
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W', VLR B AR AN T SRR AER. AR GRTEINR G RN
R, A DMERR R G0N IR 2 b R iR RO

BATHEY . K4 A R 2 IUE RGN RCE, ERESNR, s b
Tho REFHIYES REMS R/ 1K L8 ) J, JE7 20 Redi . IEAA R 4ES J72:0 T (Hydraulic
Institute, 1994; LBNL %%, 1999):

® EHHLEAIAI AL, JUH R AR A e [ A A o I
AR AN 4E A o
SR AT, IR AE IR
o AN B B AL, VR R O 2 W/ ~60 /e
BB NI B, —RARVFRMIREY 1/ ~4 e
PRI ARG B 4 . B PA [B] BN R B8 BAR AR /NN, SRARCR AT RE
SR 1~6 4 43 s (Hydraulic Institute, 1994) .

o /ARG A,

FERE, —BAEBAT MYES 7 R T RETT 29 RER fh T o5 SR AR 2% ~T7%,
P [T 33 MR 66 1) B 1) 31— £E N %5 (Xenergy, 1998; & [ eI 45 br 52 5 &
2002d).

WERG . Y5 RIS AT 15 it [ MBS il — IR A AT DL R LR AL, 4k
LR TT 2, RS miadT. WA KB T s T i &
PEE DR AR, IRERRSY) . IR . IR BITSHOR T . RIKE
EHORAELIEMTE R, DURRERSE . WiE RGN RE A iE:

P M A%

e B T

s TR AR

HEL B D 4 4

RN SR PE ETPIRDUA M (AR 22 %)
FICIE 28 GE R 45 30 B SRR 1 e 4

REARTR R . VATt v FH SR 35 26 7= i 2 R A8 P AR, PT DASRE R B
TETEMIIR D XTI RE I TR o BhAh, JE N L p 5@ B AL e A . 16
XL, AR i ES AT A A 5%~ 10%(Easton Consultants, 1995). KEX
B ARt P2 7 P PR AER A PR SRt 2 SRt 1) v A2 22 Al PR W 0 D B S i R AR AL
Bee AR P S5 T PR ARt 1 T R S i i, mT DARRAICR (M S 4% .
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BAER. EZNMEHAEEN, EAE G 2FEI 10% ~ 25%(Easton
Consultants, 1995), TH#HT R KRR SHEE 2% ~5%. SR, WARKEFINH, W
FRRIFAN— T R A% B[R] () T I e 1, T2 BT L2 Bk J& 1384k, aE ik
FEAIZAT Z AT . FB 28 B 45 A 1928 il LT RE 2%~ 10%(Elliott, 1994). =K
FH S S A AL RE S S R LI R 4 151 2% ~5% (Tutterow, 1999)

HHT, 182 RAREW ST AR EE 1 7K M IERRIE S, AMHAE
AT LEAT A, T H B AR SRR CRIW AR o TR E I 73 i
T NGRS LS AE i 2 A FH SR I B B PR ISR, X FEAMEIE S T = RS, 1
H BB R 4A i A 4 31 B i (Hydraulic Institute and Europump, 2001). LA T & Fh 22 41
Gh: YeKALFRARE . R SR IE LSRN I /R S /NN KRR 2R

AENRNE ERIFESEEHATMLE). ASHRRFBLFH
AR . 4G a7 PRI, SR IhRAB N BE 2 FEAK. S5 LR
s R B, WIEDh R KR, - FR AR RS R B 15% ~
25%(Easton Consultants, 1995). ith4b, B 432 (T B AN ot is 47 A 2 mT DARE AR
S BT o

WRFEINRIER, W AEIET (U R AK, FMLR s Tl th k. 28
1M, SERR IR A A D0 B o S AR IR Tt R 150 B8 IRl WO 1 1 48

EE N Chevron Hi) RILFIRIE M A I & KD JJIREER, HIhZEE K.
KXW E RGN A AILE, 7EE47 0 TR E TR . i, X# & 400 hp A
700 hp HIZEHE W & 200hp FIZRFT B i, [RINFFE 2235 7 FE RS . IXFE, RFEREFERS
fik 7 430 /3 KWh, 725 FF 3 21.5 Ji3E 6 (CEC HISE[E gERHE-E b 54 % =, 2001).
I H AR 30 3R Tt, BT EIWUE N 1.4 4.

Welches Point Fufi— Z i SRR K AR R, A7 T3 B FREVE 2K A% M 1)
Milford, %) 25 1 G St A LB S TR AT — & DR BN IR &
HJR 240 3 GRIFERUE I 1 & (Flygt, 2002). AR X & /NI REhS
AR R B H TR, TR R 1 S R B IR ) DA% v W AR A o A [ R AR AR
MR, NSRRI, IXRE AR 22 AR JTARBRR T, AT B T 1A
FEEESI R BE R, Wb T B . H/NERURIEG MR G, 537 R,
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e 36096 KW, iXAH Y TR R R4 HAEN 20%2 2« WIERIZIN ) 36 IR uh 4R
HHXFEM RS, w12 10 JiEoc. BTN RREZ A, RAEBETRED
S B AE TR Rk, &R 1 . (EH/INR G, Rk g
RV N 1] 8

R 2500 SR AT AR S R BRI T, G
HREFESNTERG R KEV AR FERE, IR A R RS0
LR PATH R ARG, PR RIS BIR KRG HAER 10% ~50%(Easton
Consultants, 1995). tA] LA EAER) /) RGP RHEEE (T o PATHRE
—FICRVCE, EFEIN AT RLR S RGP EENE . 5 =gt RGIT R R, 5
Mm% — G /NR, X G/NEMNCOAH RZETFATEIT, IEKMEANLIE A ik 2w
AR, BRI T KRR s . FEMEGITR A SRR 3. Z RS THRE
54 36500 306 (B8 486 MWh, 58%), 5 %% [l A 41 4F (Hydraulic Institute and
Europump, 2001).

EHIHRER. WRERE SRR EZ, of IR R B AR, XA
BRI A KRR, EREEN. R A, RN BB R
RAGFE VB LE S, T2 FEAS T TT IR 75% (Xenergy, 1998).

LA R FREY], HEEAR 320 mm HIEE 280 mm 5, FAE
B T 25% (Hydraulic Institute and Europump, 2001). 4 fE 5 7 R &/ 7 83 MWh
(26%). 1% H FIF B RA Y 390 £t (U.S.), HATREM T, BB EIBUHR
A 23 K. B T7TREAL, ZBORFEAC T4 A, 185 T REREME. Wb T
LG, THER T BRI R B

TS R O E A K RN T Ak (Salt Union Ltd) , % T.) 48
R E AR M 320mm k2] 280mm J& (B FESL I H, 1996), AR T
30%, BIFFEETTHLE 19.7 /i kWh, it 8900 Ji%h. AT H FIHF AN 260
gy, 4EA TR HAANITZ) 3000 TEET, #HETRIBUHRE 8 RN TTREMED, #
FEWOH A 11 R). M EREE T —FF, 25 H B 1T ReE A 4E T AR 154y
Ab, IR EILS, THER T RS AR BT EFERBEE, T LA 75kw
HIALRACE 110 kW AL, XA AL15-454F 3AT 3545 16000 KWh )5 HiL &
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BHRIRG . R AGHICREAERT—FhizhlE i, #5208 7 RHA IR,
B T EERAR IS, PR AN TR A DB R4 i BE A 75 220, Bl as
111 SCHERf T R B R IR R S8 [RS8/ 55 358 - 2000 4, SEFEINN ) Cisco
ARG FNWUR KRR R G T TH, DU Sy I B ok MTIX EE R (CEC A G
REVS - R 57 53 =, 2002) . Tod2 il R GERENS £E [F] — Mt RN BT A9 2R
RIUTRERFFETZ) 1 3.2 73527t 40 73 KWh [HLAE, A T54) 1 IBURKIRE &
4t ﬁ“ﬁ‘%ﬁﬁ"] 61.5%. I H & A 2.9 53570, fHBR B RN 11 M . Bk 7

RESh, ETTL) T YEPR, $RE TR ARG A6

THESEE (ASDs) o iR B ] LU aF (i 4l 52, f FL e mg AR (1 97 ai
FTORAAVCEL . WL —FF, FEA0REFEIL TR I (¥ 5207 BE LS. RIE, A
XF IS PRI, (82 SR ML L, ATEAT QMR R REIRTHAE . AR 25X
Feo WA AR R AR BRSO Ak, 22 B e U e B AR A AR AR
it R DA BRI v a6 451, AT PR RGBS A

[ WL 3 40 1) s PR PR — KT8 R B AT B R Gl THAT 4540 20%~
50% Z [ HUFE, I H B A AR A5 58 (ISR, (R B e T 22 () A FH A 00
I FEAN LA DA R ARk (Xenergy, 1998; f ik ST H, 1996). R4 — R (K]
g hitl, BRAEEIGIEE -, BN, 10% KE R T 56 20%, 20%
FRE R T AT BE 40% (RS H, 1996) .

22 [E i Richmond F ChevronTexaco #kif) , 7EH: 2250 5 S04 3k k)
R ERHERE, AR T ZSWmMERENEREE, RS 7 EHERS
WHSITREF . IXBE, BAEFL T 70 JIETTHIRA, BAMFERICT 12 GWh.
IR ZR G 1) U ST g T L ) o w S R SR U BRI E A RS BT S S
TARBIH, R IRAATE B NAEATBE A (e E IR - E P2 5 /5, 1999).

Hodgson #1 Walters (2002)#R% 1 7E 2188 22 R 4R, AT LU R 25 ok
Brae 5 A TR o 7R TR BT, £ H R DR BT R G e 2k

RAANMGEN T RS WRAGNESE T IHE (HFEHIERGD , RHEREA
e ARATAT IR aE CSEBRTE DUEAE R 2 IE AR RIER) , BUOSH S RS HIHEASZ S F 1%
i, Kt ASD RGAEH THESTHERS. FE, —NRENHFSHIEMRL, ASD KIfEH
LGS, SRR E L KRS ) RGERN 2 . WURA XIS R A, FRBEAT VR4 5
Tl 7E TR 3 2 B A S PR AR
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R E . XA, ERGNEWGRIN, RERAZIRT 71%, RGEdaH
0 A 2 A 5496

WA . N S e IR R . R T R e s A i, T
RE Bk R RS R TR K (Tutterow 2%, 2000). 5 RAHEL, H5E 23 sl E T
IR RGN AE (Hovstadius, 2002).

Flying J %) 7 36 B Al EhiBI 4%, H = &8 2.5 Jitf. Xz
7N T ZAAEP G 200 B 7 HERIE b 01 I MR B B YRR R Ol o A S T
] () BEAE A 2% P B IS, TEAERITTRERCAS Y 3.9 Ji3ETt (Brueske 5%, 2002). U
250 L JJ IR AEANTR EEN OGP, [ B A5 30 R B B R P B R IRAR B, XA
A4 2.8 Ti%E TG,

BEHHER. FIRME I, B AR KNI RS 1E mA 06 ZE 1) REJRE K o
ERIENERIE RN & IETE WA RIRRE. ZRS/NNE. feis
o5 % 2 T2 S A D e s B B A ) B KRR AL, DA T S AR Am i o B
BESR AT AT LI RE YR, (H BT R G0 1 RASHI P #7 . Easton ¥ i) 2 ]
(1995) Fl H: & — HE 4% 5 K ik 4Rk 5 1) 24 w] O 55 18 A ol FEAE H A T (Xenergy,
1998): VK, Bk B A PEAK 5% ~20% [ REFE . 7R B R G NUEMT B
HUSOZIE G IE R ES . FUONER R T BL, AR — & 1 PR o

BHAEREW . Sl )y U VORI 3, AR BT AR
H ft1(Xenergy, 1998). 3& [ A X fl 5 3 F- 24 K 41 0] 15 i 1% (Xenergy, 1998).

FEERIE. REEBEAIE . FIH R )Z B e s AR ITHRERE, &
R, HEEEFR(CRERE. RINREAE IR HERE, A B T KIAORRRRE A = T R
X P — LN IR A A AR R i — AR, X CRLFLD
AEIZE (350 kW) [FIRTIIIEATHEJZ A0 B, KL TR EAAME T 1200 3T, #EEH
WCHAS AN H 5 47158 2700 32 70 (HH 24 T 5% 36 MWh, 16E 2% )(Hydraulic Institute
and Europump, 2001) . XFERHFAT R EEE A LA AT R IENAL B, KL A PAY
HE 2%~3% CHfESEEIH, 1998) .
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Bar, KME 70 % 1922 0% 2 % 5 2 300 51 #2 1) (Hydraulic Institute and
Europump, 2001). % [ % $f Bl i 47 B B 52 e 0 VS E, T8 IR &, P
iyt DL R ARk 5 2 = 1 7 SOR AL R AR

W/ EIBR , By LIEVBUR - V0 R AR A0 58 18] Y 1R B, 40 1) s 9 R AN AV
PRIHE R S AT IR AR . TRV BUBR R, TR RO, 330 T RE AR R . BT AR
[ 1E# [8] B4 0.35 mm~1.0 mm (Hydraulic Institute and Europump, 2001). {6 % [&]
BRI R, Bl L& G K. Flan, XT3 4k, smm (1) E kR
RERE PR 7% ~15% AR, (ERXS T Uk Ul , SR RERAR 10% ~
22% . FABIRTERRAR AT e, T2 R R KBS 25 ma S R o A FH AR 1 45
AR CLLInANEEAR) RES PRS2

FARAEZEER. TAETET 80 FAFIHG3E 0 AH T2, 80 444
Ja RS E 1A T Tl FRE R SR RERLE, FTEEPERLF, i H
A LD RS FK 5 G . 3 E 2 1A KR AE 1 & #4242 (Ryans and
Bays, 2001). 4n A HIE0 1] b B AR S HEBUR R R, B4 TR 2 R 35
AReRIL K. 21T, BT FRET AR AR R, BRIETE R L5 )
5 G ER B A B Ty, TR S IR AR5 DA, B A ST Ik
RIS BT BEMEAS K

JEGHLAIZ SR

JEENLRIRERE SR BRI 12% . M) PRI EEREIRH AR B TR N
BRI B P 4 2 SNSRI R AL . R BUEAENL AT DL FENAL . 28I A LA
SEHLRIKS) . BRT R R 48 2 S REFE R o5 FEZE NS REFERT — /N 43
EAE A, FE4E S AT RE S — M & S Re e, BN BRI R IR K.
— R, EFHTIRGERRERARELA KL RA 10% (LBNL 25, 1998). It
Ab, BHE RS SRR GUEAT R IR AR ZE L TG BROAS R o R T PR Bk A ik
R HEAT A, R4S B2 20 T BRG] QR R B ARG, IALEAR
b7 s 42 AR B A L B AR R 5 AR R R 7 S5 R T BT I P A 7 e /D B
R4S T AR RS R (EVRBERUR FIRED , FkAST
FERA RILTAT D 48 2 R R G R IIHE Tt . 4 1R 2 3t mT LAY/ R 45
TRRGMIRERE, HBAIA R — LRt o RO A 5, A3 14E,
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EEBS—&Y . MRV RYET SRR, T <ERE,
WINE AL, E¥ RBOSATIRET G, WA R UL A0t 2 175 ).
R U R 2 3 B8 0 Dok 23X G ] RUFD YT 20 REIR . A BRI 4R R i AL HE DL L5 T
(LBNL 45,1998, FxARFIAMNERD) -
® ELIT AL S m RN . BRI AT A v RS, OREE R AE LA

)V EN R T RIS S AN TE A 26 o 36 FH R B A Lpsi B E4S o Il it JE 38 4

A — AKX T P4E  (Ingersoll-Rand, 2001) o 23t s AN & ffiy5 e

PIAREE NI B4, NI 3 BUX L 828K ATIR . M R B — it 2~

3psi I, 2 T 4G ik i UK A M TR R AR o B A R A D — IR

[ By N 2 S N HAT I P8RS, DABRAR S SRR, AT TR . AR A TR 4

RO REFEFRAC 2%, T8 BE A 1) 5 460 B #% - (Radgen and Blaustein,

2001). HEH — R LAUER, SR IEART, BERCRK RSN T 30%

[T TR
® [T HNAHARSIEINGEFELIAN, e FECENUEE T &, LB R,

FEARHNLE Ay . BARFFHRAUR EZG LS, JF N AR Rif. NA&

B 1000 /NEF, S R AEHLIE N AT RORE 230, SR ORILRERES IR . BR T

TREAN, IR I S A BT e 1% TR R R S AR R

RIS AT, Bk 2 RLAIZK R
o TR A KA, MR IR M R PE%E, H AARFREFIRG.

—SE ] P AEEER AT B RAS, X FETT DL— BN HEK . X RO R

W7 KEMIREIR, LA TTE 77 o R I, 012 22 285 18] 5 10 s 77 3K 3 1

ROBEVEMYEE R RG], MARILE —HATHHRRES. BaHKRSR

HARTE TR, RAUAREKHERE, R4 ST R . WA R& AR

%, —RIEOLT , 4E A B8 5 RSO AN i 2 4 (Ingersoll-Rand, 2001).
® EFRZANLIAENES, TR N DR IA 25K (Ingersoll-Rand, 2001) .
® I EfLIEW RGN, A, AR TS, BHIZAT 400 AN R R

Ko
® iA/KARAMKT (pH ERANEYSE) « FUEMKE. %8S

BRI SR, TSV T A R AT B

REJ MR GFEIL T SOk iR D
® CUNLE IR, T L TR ER O R
® (i FEE A A& T AT R R e R B AR ARG 56 . XS A

IR T R A ReAE T, TR AT B A PRI ISR e A, R 1 % 1 B ST

BRI REMERRES S ARER, A TR SR
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K. 7ok, REWERBE, KT RGERKNEINak, SRES
FIREIR . RGIAT R I mAMMN A W77, B InEy oA .

B, SNBSS RE TS RAREY LA RERREM TS . &
MR iR F B AE LN A% (CADDET, 1997):
® (RIS LR b2 E 1R, TR It JE gy b2 AN E A AR

Yar:
A,

TERAENL KA R b 22350 28, Kol I 5 PH 2690

Tl &2 SR ERRET .

F TR 2 S R 1) 8 R IR A A

TERAENL BN 240 22 2% R T i 4

WREHH G, NEFRELEHSAMARG%, UWHRTSSASMARSR

) A FH 1 2% B 705 4

® it ARG —FPHA RN IR R, han B SO RS B . X Se R R A 1S
RGEIUBRT LT ERIE . BT R R L tE, 2
R IEGAHLN BN JTEFE, RS 2psi, 3 1 #ETHE 1% (LBNL 4§
1998; Ingersoll-Rand, 2001) . #5 K B FEAFAE I AE A A v b, AR A0 3
BRI . Bl WA RRWTRAE . RS AT M. W,
D CRESRMD BLR SRR B ds . U0 EEs . £iRds . TR A

AR (BBRARE) . MiR2RREIREN—MEZ X £ NIEE
Yedr AN T B, MRE T O R A7 = 1 20 % ~50% (Ingersoll Rand,
2001). Zabxfittis4EBaidid, ANATLARES] 10% LR . B E 2, MiRagE
BJa, Bt aT LAREAC R4 7 <R % 20% 1 RE

M B A 4B % EFLIA NN [FET AN, —&7E 6bar (87psi) 1)
TAEEIIT, BAIEAT 2500 /N, JIEFLIF B9 12mm B E460L, e
A5 L 250 kKWh; Imm B REAE R 42 1100 kWh; 2 mm B4R AT 425 4500
kWh; 4 mm 445 ] 45128 11250 kWh (CADDET, 1997).

B 1B INRERE LA, e I4 2 T B8 R AR G E B IS AT RCR FEIC. STk,
MWL, G e & A5 fr o (R IS 2 AAME I B (O 4Ed, ERRAE
I 45 o R SRS 1 e i WL REVSRN ARG AR A HE o R — RSO A ZE A e % 45
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Hhb. BE. BIE. MBECE. RS, ABUKIT R, Bl EREL. B
B Ak DA S MRS 5 A AL o PR BRI AR R 2R MR 0 2 R L, B R R
Ho o — PP AT L RIS 7 A BB 2 IR R B ] B A o KR 5 U 1) 7 V25 A A Y 7
BRI, AT ARSI A HA s i et 75 () 23 S0 - FRBIMIR AL S, ROt
Rrbric ok, SRERAT S IF B .

BN Vernon ) Mobil 23 5% Mobil Bri% ¥4 (B4 2 R4k 4T Tk
i, H—6 50 BIRE Rl 8B i G MR, HBE 1T RGN
RHETTRERIA 2.07 Ji3600, MAHREEN N 2.3 Ji3kon, #ERRHUL—FEZ
(& E Rels- = PR 2 )/, 2003b).

BWANBABSEE . BN 2SI R R R 4a ML e RE. V12 1) @
ik RSP s SR BRI R AR ML 2SR BE o IX P 7 vk i 4 55 [l i
WK Bk T R 4 b4 SN A7 & (CADDET, 1997) , KWk 5 44 .
— T, B4R SN CHREREFFK 3°C HAE#EK P#{% 1% (CADDET, 1997;
Parekh, 2000) .

BT ENB R MiZE 8RR E, JF HAE RV )54 2S5 mae
IR BN R M) TR o — RIS OLS, F T 251B0 T 88 il #E I e IR o5 R 4 bl
REVRVHAER) 7% ~14% . SRTT, FH T4 1588 i FE I BRI 5 R 4R HLREFEMY
1%~2% (Ingersoll Rand, 2001) . 1] LA & ff B 2 A 1T 8h s s 1T . (H18
FERRUHARRA TR, A TEEATTH.

BHIRS. SR FERENIE AR & PSRN AR, mEER Mg
B W B AL ST o AT AT — P4 i 5 e 1) I 900 08 A B O P AN F PR PR A4 L B e
FHMI RGN CEBLAUEHRD) o B T fFEREBITRESIS, A AR
FEARBLER R 12306 G s A s o s il e B ) AT Lt B, il N BRI 2 R
RGN TR Jk > HERE 10%, HLE 2 2 (LBNL 4§, 1998) . #ii#/# Radgen and
Blaustein (2001) i, JRumds ] RARFFENTHE 12% .  EAhl4EH RG0S
TH RN E] I E s R 2 s 2R

faray
~J o

FERMF IRl GFR) R rEm Re, TN H TN E RS
BN R IR e R AR N . T B 5 45 ) EEAR R Ve a8 IR A 0L, P LRSI R 4 pL
FE UG . % R G0EH T H8AT R R SRR B . WRENE, W2
A5 FATLAE # o T B M LR R R G R B2 RO — iy 1~2 4£(CADDET, 1997).
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TN E B ] RGBS E R RF RV RNDESLIE R, (H2 YRR —E
EIGERE LI A T E R L . KR ZEAEOLT, 56 2 E B MR e R 4 LA SR VH A
T 15% ~35% KT EI K Dh %, HEAS/EEHT) (LBNL 4%, 1998) . [Kith, X
FIm#/E Bz R AT RE 2 ARG, BRAETR EIA R — 2 B,

T I O PSR B PR ) R g AL SR, TR T BT AR ) R e nT DL R T 4
MU=, ARSI E M EE SR R H] R ] A T 550 R0 L E0ie i 1
RN . SRR S RGN T RE NS R5, BETIRRE 8%
(CADDET, 1997) . Z a4 n#dz il R4 0] DAL AN B 2 48 B R0
BTSN T IBAT . TEEA RAENLIT A M5 145 ) 2R Ge sl 8/ # B3 i) R G 1% Il
T, ZRGAT LS R A T

ELHAR R BRI EIRGT RS, AR RE R R e
ERRKIIE M EFE HREIRTES, 7RI R4 A, Sl
PRI R B A R RIS, 2 e A BRI 5 T T 4 0 P e o

BYHHER. ERAGESIERE K, WIME, =S mA. A
PEAYERE, DAUERE MM ELS, BUE N T2 1T R 4i L R Si i) 75 22 38 R 4
Bt —MRIEOT, REESSFET LI EE 3% (Radgen and Blaustein, 2001).

KFRARGHHRBEE . — & T EHUIEFE 80% ~93% I HLAE AR Bk 4%
BepihgE. AERZEIET, —EME RSB AT EY 50% ~90% #hE, D
HTREE, TZRm#H, Am#, 230, kR, T, TZ
THEVEI R, AR, Pelk USRI R SR Fii# (Parekh, 2000). — A5 H% [
AN —4F X T RBKE R4 AL, BIRRR R F] 50% ~60% (LBNL %%, 1998).
T 3 X T T S, AR RIS TR R GRS R R AR RS REAER 20%
(Radgen and Blaustein, 2001).

PHESEE (ASDs) o fERF RSN L3 id e E, BETLUTEER
4Rk 15% (Radgen and Blaustein, 2001). 7EJE4ih1 - 22255 1 5 35 B f s R0
RAEFE EHCRT R AL e ARG Ol e 4 5 ar A/ 5 I B AR AR A, e
WL BRI R WS E R KIS, WS E S BN R EmAHTX (> 4
cts/kWh) ki, HAR BT RSOH ISR B 51 7 (Heijker 45, 2000).
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RN ETERG 2R AL, FEATRRICRERE 2%, SEREIBUN
/NF 3 4 (Radgen and Blaustein, 2001). X} F 2k R4 5, MM H T 1284750
RAKE 10kW /MY, AI3RTS 8 ORI A8 # (Radgen and Blaustein, 2001).

ML

KB AT T8l Bidrs BEE DL e & . M esh s —FE,
AR 2 1 it n] DL i KL R GE I ME RE AR . KUBL R SE IR RERAEAR KIKIFRE Ak
PEM- SRS A A AN [F] (Xenergy, 1998). SR, A R0 48 it 32 ZEE T
RS EHIFE

RALThZITE K. RZEXHNIE N MR &AM 7T RAThR, ST 8
AR 1%~5% (Xenergy, 1998). #RTI, GO T, KA 88 2% B 125 XL
FIERE (LR 30) ELRE XML R 48 5 B A A 2k

PHEEEE (ASD) o TEXML 2235 % B n] KK A REdR . R g2 &
KEE NN ARG )G, TREATIA 14%~49% (Xenergy, 1998).

%o 32 [E N Paramount Hu[X Paramount 78 A 5] (I H M) 2E47 8 11 5 $0.2)
THTRERINLS:: FEKAEE (40 T3] 125 7)) () 6 ML bzl E .
XECH AL E AT aEE], B 742, LIRS R WERAETE A
HL AR e R, PRI e R KIS, IRARAERT LAFT . 120 77 kWh
(& E RelEH-E PR 5 )5, 2003a). BT HALDIZRIZE, #ET FSCHAHK,
KRY) 5.8 4. FEFLMAL 4.6 JiKTT.

FRUER W (AT V2 L] B, AR XL AR ZE P AR S 2%,
B BB o TR — KWL R S AR bR e V AR 1L,
KL =702 W] U s AR5 41 K 5 A (Xenergy, 1998). A AL 5
RARE V IRALE RN AT RE, XA 5 E. IWRARIE IS T IR AR,
IR, ZE4r b, HREREEARME V IRAR IR W 4 2% BB IRl — U
AR —FR=FA%,
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HE BT i 25

HEY S LB P B ) FE L R AN SR BEANR 1) 3% o SRTITE— BT RETE S 4K
SRAEAE, T HAG R R A e 5 BRARBE A BT DR o FH T R B AN HL e At 1 B
PEAFXTER /N, T REYE P 32 B E AR — L m S ), A BRI . A SRR
RE T8 AT S it D7V B A A E B AT L2 G 36 BB AR B 25 Cllluminating
Engineering Society of North America (www.iesna.org)) %k}, A LLZ WL
el Zs ;4> (California Energy Commission) [1%#}(CEC, 2003).

REBIEHI RS . EAF TR IE), MBI T DUl B szl Rt B 3k T
NN RALIRES, AN AT = HEh R M. £ SBUNX sk, B 3% M350
] [R5 P DA 48 5 2 I RE YA

T-8 HEFROLITHEE T B8R T-12 EEWRIEIT . T-12 ZIEER N 1/8
FPH) 12 £ (R RN 12/8 #e~Fuk 3.8 em) [HOGKT . T-12 BB ahH i Th %
B, EREFRE . T-12 BEZOUTMRCRIL, THAmkE, S, Rtk
HAR. P FIREE AR IR . H T-8 EEZOBIT BN T-12 J5, Rz
S —fi. ERLIVERMZ, WRGHET N, BAFRE— DN RS
HAN T L& T & 4F. i EAKER T-8 BB 3O MR, XT
BANRGKY, —FHZ LA R

JEFEARRFMER AT 0 21 MRS SIS T, A 11 DR RGEHT 1 ek
it . IR EAIK 7 50% % (DEQ, 2001). AT HIFIME = 8%, 10 H TOEEERIK,
FIT ASEBR 2 BE HAMK . BT A a2 AT 2~3 . A 17RE=N 1750 /3
kKWh, 5271217 iliAs 50 773676, 3 BN Santa Monica [ Gillette 15 £ il i& 2>
& 496 348 AL AT & e TR R I 4300 25 T-12 EAE YOG, FFA 10 H
H 4z i 7 0C B 4 1 J5 R I T sh 3 il 1 OC o 3% T0UHE Il (1) S it iy ok 1 R AR b
58% [IFLFE, %4 128608 K£Jt. MMAN 176534 £70, FHE UK T
1.5 &,

HEENTSER [T BRI £ LB AR &S T, 5
TRAT B e T AL, &8 sk 4T AT 15 50% (Price and Ross, 1989) . 7 {2 (AL %L
KA BIER 1], SoRATAH LG, & R8T 7T 4568 50 % ~60% (Price and Ross, 1989).
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http://www.iesna.org/

R AR KT AN R s AT AR, TTBARRK HVAC fifr. B 7 19RESL, &8
B A0 A0 KT AT DA 5K B P ol FERT B 4 1) S 3 o DA 3 v 2 £ 48 5ORN BRI AT A%
A(GM, 2001).

FA TR 9 B AT B A& i iy R SRR KT« ] FH s s B S TR B AU 4 1)
EESMAIELT (HID) o FiiI RGBT H A DL = kT B
AR, R TR R I K. BRGNS ERE: (KAEFE. ST
AT B CTERAR, AP, Eahth, ERRE, BairaiE i)
4617 6 2 ANMIKAZ Y (Martin &5, 2000) . =58 B 58 AT R 40k 4 1 HID 4T 71568 50% .
JEARTE4 = HID AT RESEBG I RTE, EH RAHHUSZI, M4 T K
EHRE . BOBIIOE RGN, B2 R A N ST AFH LY 185 3£yt (Martin
%5,2000). BR T WREAELT B RSL, RO A B TR AR AR,
BEEARHES A o

Fl R FERSE B S . B — PR &, T ORI B R &
Ja B TR A, JF TG N B IR E . FL T AR L IR AR T
2112%~25%(EPA, 2001). HEFHEm#AWEATEYE (Eley %, 1993). WIHH
THEAF H 3 HOuL BEs, NRRNAL B UL T8 e ds — A, Ayae
Al 65% (Turiel 5, 1995).

RETE . SRR M IR ER T FE AT . CERENE AN BN
2, IR AT L e RN o S fRRENS A ot BT H T f

RIEZARE (LEDs) B3R 4EaE. A — AN KRR A InE, B
R AE H bR EAT I S ARAT B ¥ R b AR BERSS KT . LED [MREFELLAR S
bR BT BEFE LK 90% (Anaheim Public Utilities, 2001). 1998 4 {1 & B #JF 57 o
OFIRE TR, K2 80% [ H AR ELT N LEDs(LRC, 2001). B 7 H T H DA
¥T, LEDs HRARZZ B4 P T8 Mbr iR A % 20808 .. LED B Harik. i
TR R BRI ERE, DA DAAE LED SEHRAE SRR BE T H . &R ST A
ANHFEAETHLRE, 435 M LEDs RALHI FH % .

JEER IR HLIX () Flying 3 ki) F#BT) LED A& 0T B 4k 1 5R I H D bR
HAT, XALFRAETTRE 1200 £ TT.
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REMIBGHE, 46 RS, RGN SOE O R A R0 L
HHEMATRRIEE . SR AR R G B AT DA R T 50 % B i kT i —
FHAE A X AE R RE =25 H 90 %6 1%, {HBEFE AN LL DAFT FEAIK 1 50% ~60% (Price and
Ross, 1989). %5 JUHR I (1) — 82 75 28 R AE I 3 G0 ) o500 Hh 48 P v R AT
BT RA BRSSO SRR BRI T 50%, BEAS KEERIHL T
U PEAR T KA 10% (Price and Ross, 1989). FIRERT, A — K& 4 #iidk ki 4@
AT B st 7RI DEGKT, AT T RCAF IR o 38 IX e R G i i i
MEREIE m IR &, EREFEKRE

PR R g L s e — R BE At . — R EVR MG R 2223 1 n) B A T Y
HID J&, MEBHEFERK T 30% . Electric City & —F BB &N, Ah AT
eGSO CAT TSR H]D IRk, W PR &R AT B s PR
T TAERE, AR EIFTRER H I, M Tt R R T — . A1 B2t
IR TV Bl A B 1 5 b —Fd E 3045 R B4 6 B R I A% 1) 85— Wattman . 17
FEHI @30 HID A56IT I RG-S ], BETS 2RI 7 BE B8R (Bristol Park
Industries, 2002).

K

KU WEASMILRN B &R . SEhr b, H 22— MUR AL
R, FTUCRAIE 177 (CHP) o FAHIB™ 58 4 ] DUF A LT A&
FAAE ORISR A L, AT ASEASH Rk f R B (O PR D5, S SRS 3 AT A Ta] HL )
B XAMESR s 1B RIARE I, T S B R B ARG R . 1) LR
Rk et R TR BT AE M ARG . AR A MR ST VE FLBE Rk (i,
5 FH L BT LR S 45 50— MR ) o (RIS A 5K ) L 32 AT 7 B 45 T A 45 4
B, M5 N Z T B AN R A

PRI (CHP)o 7236 [E M) R 2R A A 10% I T- e B HLAL
AT MV 5 HA e FE BRI BT 7 0 SR b — i R il ) T DA e R T
BE A 24 FRT A B BORAE — e frah 4ol CR S0 i) BIRDARIZ L, BR) it s
(K198 1 IEAEHE SN K AR GE I HA AL I ML K78 73 ik 111447 6700 MWe (Onsite,
2000), HrRORHE o HTE A7 AE T rp BRI S BLAL A
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EAFIH TR 2805, BRI LRI HTT, Py ] R 2t
LEARHE B R FL T B ey o X PR 9 A LB T R R O R, T R FL T AN |
Ao UBAh, B KRG TR N R SEIT ) I, AR R A5 2Rk AT
B2 7 MK PT LA 3 =07 I A ml SR F R BRI T, T AR N B
X2 T SR A" TR E A H . BARRGRHE A
A E A, B BRI T (EEREAER T XA, B SRR
PR RS, PR b, BT NI R, R KY) 60% 52 B
=5 A ) KizE 1 (Onsite, 2000). a0, 2001 “EALFENZE WM E BP A H]
Whiting il ) #7235 T —% 525 MW FJ#R G HLA, B HE N 2.5 1430,
Pk 564 Primary BEVRA 7 RRSH . V12 BT A R 10 H #50T DLIE A XA
R TR, HeRAasE: bk MABMVEIZERLRE LS R7 AR, @i
P I

X BRI ML AN B P 1 3 4T T7 AT AL 2 SRR A 5 RE = 1) 3 b — A
S . A R ZRIR BRI 755K, 5 5 Hellenic Aspropyrgos ki) S | 4ids
WEMARADUE, &0 H £ L REMN B AT Rt T BEXKE
(Frangopoluos %5, 1996) .

X R B A RS, AR LS S, ORI i, X
FERE AT H ST REAT Vo Al o — BB DL R HR T RO A A A 4 5 B HLFE Y 5%~
6%. JEILA ARG E RIS G RATRE QAR FIA— L8 BATHIA B & 137
P, (AR HATEA T2 ERAER IR AR .

Xof R e b 5 R K X AR 3 BT 5 5 FT B S ML AR e B 15 #v
BB B 5] f7. BRI SEEHL (STIG or Cheng cycle) AR & 17815,
Lot e T AT SR B A = AR, AT RAA A LN RN R OCRIE R R .
STIG &VIMIK IR HRA 5 MWe, HETDIAE] T 125 MW. &HFA LA 50
ZAH ZHET STIG, JHAEHA. BRMAMSER, Tz N H T AT A& FiH
o T RE AR AR TR ISR E R Tt R SEBRIR L CAnREVREEH, HL RS DL &
THEMD o fERE, STIG &2t ERH RS AH (San Jose, California)
BEM . KRR OMV Al A & CFE% B H STIG AT LA (1A Ik
ARG, AXAEH BANEAR T T STIG 78 M5k i Al (1 75 Mk S AR o
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AIRCHNUER H A AR NI LB — 5, BUE AR B RS
ARIFCHL BRI T N D 2R E SRR, L R 7. g & 28R AR HLER
WS R M ZE RN LR AR 0T o 3 /E & BZ I AR 25V N DR A Ay
FHUEHC « N\ 287500 FE BRAIR 7.8°C, M 2 A A AL U BRI 1.1% (Patel and Nath,
2000). SUbFEAL, AEHRES I HFARE R, B RN E R
KK, #F SRR K.

1990 4, SEEE 7L M ) Valero’s Houston #ritl] # ¥ 7 —F 34 MW [1]
AL, R TS SEHURI & FISCR = 28R RS Gl o IER
GuiRpt TR TR AT HEE, A RTIERER AN . I R CE T
H 568 5.5 /33 JuHI 435 (Valero, 2003). RIS 2 /N R #5 B B~ B B AR K F i
51 77. A F3EE IR ) Paramount A7 2 7 T &1 Paramoun i M) 4w 1T
W T R LA T REAL 2, FERRIA T R IBE = R it i) A SN R
BARTRER. —& 6.5MW [P ML B4 156 380 fiEoT, %%
[ 2.5 4 (35 E RV H-TE bR A 5% /), 2003a). BEAh, PVEEG K FEHLALE AT
CABEATCER T o BT B 77 AL 7 ) JRUISS: o SR FH T 3R A5 P 208 SR e e R 4 I I AR B e A
ERIE R SA, ZEREET 2002 4.

SHEEHERRRHL . RARTEH R BIRES TR AL T
FEAII e 71T I8 200~1500 psie 4744 M i R 8 T8 Hick 31 i FETLAE I 23R4T O
JE, T2 AR R B o 2K R e it e A1) s B sl AR Ok K L. I K e e B A I K
WEMKHERE. KRN, mEUEREKID . a5 R HoRai
K, A AR ASRIR RS AT R ARV R CE LT T
IR A BE &= RIS as T 20 4D 80 EAXAIHA(SDI, 1982). H M 80 “EARLLK,
XA CEM TR Z o0, CRE& T RIFPERTEE. — &R RIEIK Xk
S M5 JEIKED , — MESIF I — A [ AT i, I R R B
FHIERE . K IREEHL— M5 RN Sk o 2R I T R 28~ AT 2235 . R Ak &
KA, BRAREE BB, B K R B, TR e DU A R 5 =
BEEAIS o BZIAG A 1) s i 2 5 S SRR FE 1R T B o BRAR IR ATL IR 1AL T RE 2 43 AR 1K
H 2 250 T TR RS AN e dd TR FE IR T--15°C s . thah, miRE iR
R A SR BT —FF, IR FRACES, AARIREDR A K . X R AR K AT 4
AN X RN RE AT R PRI ALAE, AT R R BT ) R B . MRV
AV 225 2 AL T F IR AR B, (AR ORI iR AE LR B B AR I P o N
FTH A T fHE A R AR 4 2225 T Ak SR e HLAL
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1994 £, f7F1 =% muiden ¥ Corus BEAHNER) %3 T —& 2 MW HIiR$e
MURBEMLZ .. X HUR B[S 718 930psi, SAARZE TG TE IR EeHL BLAZAK ,
YRI5 117258 120 psio IRECHLE I B AAT B AR/ A 40000m°. 4810, BT
R E AR T 65%, T EA/ N A 25000m°, JREEHLA R H
FIELAT A B 70°C A HIK S AA (Lehman and Worrell, 2001). 1994 4F, iX
& 2MW KI5 R B AL K2 Kk B 11000MWh, A 2 e #4417 k|
12500MWh R PRI, A5 45 SR I SR v K204 88% ity He
A ZRXERE LA N 260 J3ET0, BATMYES A NEF 11 JiEKTT.
X, BERERAN 11 J33EI6, MEFERBIAN 71 T35t (1994 4, fif
I EANN 6.5 43D, BB EOE N 4.4 4E,

ZREKRRRBIL. 2508 EE =R, (Ll SR E I TR, LA
AR A R T2 A2 0T DU o 281K 3, 78737 SE7E 120 psig~150pisg J& 77
ARG AR EEE AR TS A L. IRIEARIK T2, KR
£ 10 psig~15 psig. — HH AR RIS, ¥4 B0 T R B 2 PR — R
Keid, B ZEV R EER (PRV) , HARMBEERG. B4R RIS Rt
FEFFRE I R . S se e i nT DLd N AU R 28PN FE LIS AR . 7L
T BT X %, 0 Turbosteam A& CLARGJE T Trigen &) Al
Dresser-Rand 2\ 7] 45 .

ARSI IR EC L) RIS T B T R h 2R R G RE i o X TR
CLATEFAR . RS TR & S AR In TAT M A S o SR T I d Al i
BARMH . &KL — Bl 600 3ET/kWe, 1847 M4ES BiA
9 0.011 3&JT/kWh.

R R . AT ATSE AR LR SR 25 ke BAHIE R (a5 el id
B ESHSHAPREER) o ARSI DR L, RN R
HUREWS F R &8 28 I i 2y

4 MARIE “repowering”  BYRSAIM T, EHZIT RN, AEAMERL
&, EERTERAHRAB RS KPS A KRR, REE
VEZIRIF B R . RAHLUR R BE R AR SRR e 20% 22 . 2
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TR THEXFEEEE (BTh%E N 35 MW) (Worrell %5, 1997). —ZKfx
TR EHER RN LT —6 16 MW FISEEHL(Terrible 4%,
1999), IX &S FEA AR R S O H EE R I B3R AR B A, TG N 259K
B, XWAERAMHE—4 20 MW K255 K BEALE A

FHM—FFI 7 AR IR, AMUE A BRI T,
T EL B 1 R 8o IR S AR Ao BRI T AR R R 3 SR DA SRR oA B T A
PR o SRR 52 e BB 0 S5 R BT, 3R R A AR AT Hh P O T IR P R
%, HAR ML AR AE D iz TS (Worrell 25, 1997). AIr LI FRAS [ (6 R FH 7
kA T 2. BT AR URE I AR AR A B B0, R g
bR 35 Ay SSE IR AIEA R “ RGN A SR, S5
ety X, PRI T 2R IR EERRERL, BN RS HE R
IR TZRG, R T H BRI T, 5 oy A E v 5,
A SR ZZ a2 N E . ZFH TR EXNTE T —F o5 X T 2abel R
SEFIH, T AT N LSRN BT IR, SEIMRE . AT AR
TR A R — R 28 TR MR R E R R P T4
b 0T BRI B A N BRI A R T AT, PRI, DA
(R A NN R AT IS E PSS T8

S o KBRS R IR RS EE AR 4 B AT I A AL B, A4S IR B A X
Z H(Marano, 2003). FH TR KRR R H a0, B A i) B &g,
BRI, Hr) AFAEIME AL H 553 2 A IS I EAR 7 o UL IR AR AL
P AR BCRORT DA R T RE B X LB 7 o SR B AU T AT AR R R
RS ME G S RIRAAIE T, B R WA SR BT8R
Mt EA R, HEHS S A E RS . UL HS TEfF1E
HIBRAR A 2 i, AR B & AT PR D AR 0 J5URt . (HE B 51 )
(19 AT SRR S A-BR S IR 26 B (IGCC) K. TERCETRIA K &
G RUAESFeHL (AR, AT AL EACRVE A BV B D) WA AL . 3¢
PEEE S T AR 20K, X ZEVRRT DU R Bl 2074 ok R B (BCA 6
W) o BT IRCRATIEE] 75% (IR FVE, LHV), UKHEA SIS 8RN
38%~39% (Marano, 2003).

Ferfi PR 1IGCC BAEHIE L TN TR, EREWHTEIMHLTZ. K
i, SAHE R K7 3 224 Shell, Texaco IXFEI A A F] . SRR MARLL,
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IGCC EATIR A IRHE(Sox, NOX)IIRF i, FEALREE A AL I3 1K [FI, IEREA
B ) R B A SR o

A F1af == Pernis (1] Shell i) {4 T IGCC A, FZLEFIH M INEZL
S5 I 2% HE H T AR e v il 4 110 MWe [ ELBEAT 285 I A /<. AT
KFIH) IPA Falconara %) 8 IGCC Hi A SR AL FRIFRGZL 405 B 7= A= v
L4 241 MWe [ Hi (Cabooter, 2001).  Baytown (ExxonMobil, 3% [E 75 70 5%
#r). Deer Park (Shell, ZE[E1§ i), Sannazzaro (Agip, & K#]). Lake Charles
(Citgo, 3% [E & 5 Wi 2e4) LL& Bulwer Island (BP, W AFIN) M) H K C &
2747 IGCC R E, AMIEMEREEF.

IGCC M 5% AR 68 71 A= S A A B R KA o i — s H Ab 3
H P 2000 MER AR E, HAR B RUR A S SAME TR 2.29 1235 TT,
M—% IGCC 2 EMT 3.47 4FE 0. BATHRAM TR T EN . RIBARA
DA% il A FR AT I T AR

R et
T ZA R

Pl Ehas. ik T 2R B AR A 2 G Bh AR AT EL AT i P i R
TEATRERIERBER, FERAEFE(IPPC, 2002).

(XF
I

A ERRE- REZHWURE . FHBER AR 5 [E] R ] fe 2 52 7518
CHT 2 EAE & PR 58T 3£ ER 2 R 2 M Commerce T HIRE Fi
ZWm) Gl Valero AR HB RN SITIRE R FE5EEFRE
(1) B, LPG MRAERIIN. LPG B s oednt, B3 AR Uik . T2,
M e T —ERARIFIA RE (AR, #ERNE RS LG
AN AR A A I 28 IR I ek, AR T ol 9 [l WSC i E (Petrick and Pellegrino,
1999) o FAF A5 ] H 2 % e 3 8% 77 A 1 140°C (AR AR BK S B 45 0 - 1% R G AE 1997
A, FN—BURE TR, A3 7R E IR SRR I H ETY) 6.5
JItH) LPG. LPG RIS IR ST iR B2 1A ARk . RIS LPG Hh & A &
LEA R BE K2 (Cs,Cot) ™ i, $EBE I 108 1.5 4F (Brant %%, 1998).
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NSRRI  BEEBUARNR AR H 28, BB E ARk 52 3 56
Fo HAT, ERGIERE T RS RN TE K. TSN s EREREL 289K,
HL ) B TR e (50 #8238 7 RERIREIR . BRI &M AT RIEEITK,
FER =R T EBE: mPIMERG S Gor AR AR08 T2 FFRAD |
TEALI T (R AZRAL, TE®TH) MEEEBR (EkF, TZ&) » X
SEMED H AT IEAEH FE B N AT R0 s &R T2 2 i CDTech A A,
I HAESE E A 75 N #) Port Arthur(Babbich and Moulijn, 2003). 1%k New
Brunswick 44 [t Saint John(Gardner %%, 2001) {4 & IH7R 0 . FEF)HE A7 7
ANE|FER T — MR T 2(S Zorb), FHAEEEFS B/ Borger Hril) 7~id
(Gislason, 2001). AE#Miss 1.2 O AR B 2 Wi 221 1Y) Valero’s Krotz Springs

(e

S Zorb L ZRANIR S NEas N —FR B 7. SEMIE A7 i 2 /A%
TR AE AR PR BR AT SE 3 ) (R B O 29> UK VE A (Gislason,  2001). S
Zorb [ L ERHIE 555 5E M INEU BL g HEAT RIS (K EL BRI, S Zorb 2GR
THAEAT HL AR EEA, (BRI AR N

AEYIAR . 4TINS S B AT SRIE AL TR SRR B, AR T2
BN T 2R —A BRI VBRI T2 &R ST R E .
XM AR REAR K I BT BEAE A - ARV (BDS) A& AN &S H L
2 AT —FRRARI R TS, R TR, BIREAT AR (32 B RE IR
#-E bR 5 )7, 2003c). LARTH—IU i @Az L2 RE T —ERIFTE,
HH AT T ATV (Enchira, 2003). XA T2 AT lE Pk 2: R H ARSI
PR R B B R AR K, AR R BRI AR TR AN, R IS R 2
% = P BB 2 (Borole 5%, 2003). FHAh Mk AR T AW R E . WK
BN SO . % T AR AR RN R T EHT, YR TEEN
YR, —HEEHFERAN 2.5 IRV E, 2] 2015 FR IR T RAH
ESHL AR 1800 Ji3E T, TIRERCRATIA 10%~15%, TS ISR T 2 4
(Martin &, 2000).

HfECHI AL i i
FCC — BERMILHEE. BENRRARL, 75 EE R FCC R
RREAN . T2 N2 A BN e sAs o BRI I HE e 4 = FCC
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RIRER, o AESE N [E1Ys #%(Golden and Fulton, 2000). B [5137 %5 () 2 2% AT R 2= 5
i AV RN IR 2 B (R TR 45 5 o

i) T2 AERAE TRAE FCC g7 &M E 24k, ATIHe &= =
., Petrick and Pellegrino (1999) 51 H ) —LLfft FU R R KB XF FCC e E AT
A Fe A% A5 F A B 9 1) v < e A TR R G B S P 2 3% M B 7% . IX Y
PEACHE Tt CLFE 18 2 UG 154« B U S5 25 LIRS T RE R R

HEBH

KIEBRRGAL o JOE TS IRBE AL I T i, JE AT A 2 A A B 4
W AH B R R . A R 8 KBS R, ARER
GURE I R BUGE I TR AR o THIK IR AR SRR 51K HE, X85 R K
AMERREE, IR T RERRR T WERGARIIERE K, N b (EZNE
=AM A A HER RS .

U O 5 A B ARCR T e Bl A OB IR ER LT i JCR B S, JF
A LABE IS 50 AR A, g FRGE R HEIR . 1% R Gr ik /NP 2402 47 MO IR AR
AR, SURRGEA R, FIADCIRARS CRIIRERI) sl ftd, XA
TFRGAHMEESNER LA

Chevron 2 "I £ — Sk ] AT SRR G B e 1 J5UA HESEMbe KR, &5
REEAL) 177 G (RER, HLHE BN T 3 4,

A RO o 2 ) A2 T AR B, — Se k) Al AR DR A B FER S T
Dl PR BE 4 0 i AR T DAAR KB PR BEDR A 2 2%

S AL T35 B AR AL H I X (4 Fling 3 B i, SiERHN &%
BN 8 JIAR BRI TR HEAT (R IE AR T, R 5 AR IR IR B T 107°F, &
TEALRE T2 % 4 14.8 Ji3£ T (Brueske %, 2002).

gt

AR TAEIE L 26 E GRS, PR eSS ENERY /P SZE, DK
2oy m) 2 EdE M B B, & F 45y DE-AC02-05CH11231.
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